The origins of pig domestication with particular reference to the Near East by Kusatman, B.
THE ORIGINS OF PIG DOMESTICATION
with particular reference to the Near East
by
Berrin Kusatman
A thesis presented to the University of London in
fulfilment of the requirements for the degree of
Doctor of Philosophy
Institute of Archaeology




The purpose of this research is to shed light on the question of
the origin of pig domestication, at least as regards the Near
East. To find out when and where the domestication of this animal
first occurred, whether the origin of its domestication was a
single event occurring in one part of the world and spreading
from there to other regions, or whether it was an event which
occurred several times in several places in the world, is
clearly an interesting matter for debate. In order to be able to
answer these questions in relation to the Near East, large
numbers of modern samples of known age and sex are first examined
and	 discriminating criteria elucidated for application 	 to
archaeological material. Then, pig remains from a large
archaeological sequence are examined on the basis of these well
tested criteria.
Metrical studies based on a large modern wild pig sample from
Hakel in East Germany show that some measurements are more
variable than others and suggest which measurements to select to
investigate	 the	 origin of pig domestication.	 Among	 the
measurements tried in this current research, tooth width
measurements are the most reliable dimensions since they show low
sexual dimorphism, low age-related variation and low individual
var jab Ill ty.
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The examination of modern populations from various parts of the
world on the basis of the well tested criteria shows that there
is a range of variation in size between the samples of wild pig
(Sus scrofa).
Reliable measurements from several archaeological sites of
different periods and regions are compared with those of modern
wild pig samples and pig remains from different archaeological
periods from the same region. The result of the comparisons
suggests that pigs were domesticated during the 7th millennium BC
in different regions of the Old World; at least in the Near East,
in eastern Europe and in the Far East. The present research draws
special attention to the southeastern Taurus in Turkey as this
area provides the earliest evidence for the domestication of this
animal, possibly sometime between 7250-6750 BC at çayonii and
certainly around 6500-6250 BC at Gritille and Hayaz.
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Domestication could be described as the close relationship
between man and other animal species and their becoming to some
extent dependent on each other. Animals which are in a close
relationship with man and coseguently show gene pool changes
are called domestic and those with which the relationship is
distant or imperceptible are called wild. Difficulties arise,
however,	 as soon as we attempt to define the categories
precisely. The relationships between man and other vertebrates
are varied and "wild" forms can emerge by a series of
imperceptible stages into domestic varieties. Therefore, numerous
factors which have a direct bearing on man-animal relationships
must be considered in order to be able to define these two
categories (Hi	 and Tarrnan, 1972).
The problem is greatest when we attempt to discover the origin of
domestication. The criteria which have been used to detect
prehistoric domestication can generally be divided into two main
classes: The first employs physical characteristics of the
animals involved such as size, morphology, etc. The second
concerns the demography and the ecology of the exploited animal
population and the evidence of the way in which they were culled
including analyses of sex ratios, mortality, survival pattern and
the ecological fitness of the animals in relation to the local
biotope.
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Artifactual and artistic data are also useful as a potential
further	 source	 of information.	 Archaeozoologists must be
extremely	 careful	 in the criteria they use to differentiate
between wild and domestic forms. 	 Most of the criteria by which
domestication has been claimed to be recognizable may occur as




It is often argued that human protection and selective breeding
of chosen groups of animals will result in increased variability
in size and morphology within a population. It is assumed that
early domestication was accomplished by the isolation of small
numbers of animals from the parent wild population, with
subsequent maintenance of a sexual-genetic barrier between the
wild and domestic population and that this was the major factor
in the initiation of the physical changes which occurred.
However, there are some doubts as to whether or not isolation in
itself does give rise to change. Certainly, many isolated
populations, such as those on islands, do undergo changes
relative to their	 parent populations (Foster,1964). However,
it is questionable whether or not it is isolation rather than a
change in selective pressures which causes the observed changes
to take place (Higgs and Jarman, 1972).
In fact, size and morphology are affected by many different
factors, but nevertheless it is possible to generalize as
regards the reasons for differences in size and morphology and
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separate them into three main categories:
1. Environmental (climate / human interference),
2. Genetical
3. Age-related
Attention to animal domestication has been concentrated on the
late Pleistocene and early Holocene, a time when major climatic
changes were occurring. 'Size changes through time may be
explained according to Bergmann's Rule, which states that in
geographically variable and warm-blooded species, body size
averages are larger in cooler parts of the range of the species
(Mayr,1963). Therefore, a simple temporal correlation between a
size change and the apparent introduction of a new method of
exploiting the animal concerned does not necessarily imply that
the two are linked by a relationship of cause and effect although
this may, sometimes, be the case (Jarman and Wilkinson,1972). If
the change is in fact genotypic, it may be the result of
immigration or the introduction of new breeding stock, or
of change within the population caused by genetic drift or by
selection (Payne,1972). Size and morphology are highly variable
even within a single population in relation to age, sex and
range of individuals.
Another group of criteria used for separating prehistoric wild
and domestic animals is that of the demographic characteristics
of the exploited segment of the population. Mortality data are
used which rely on the rates of tooth eruption and wear and
characteristics of epiphysial fusion to provide age at death
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estimates in those species. Sex ratios have been employed in this
fashion less frequently because it is often impossible to work
out techniques for separating the sexes in samples of prehistoric
bones. There are thus difficulties in the use of some demographic
data as wild-domestic discriminants.
	 Moreover,	 demographic
characteristics are not static in time	 and space. They vary
from population to population, and year to year. Population
size and density may put pressure on available resources,
encourage interspecific competition, modify the intensity and
nature of diseases, encourage predation, and result in periodic
catastrophies (Jarman and Wilkinson,1972).
One of the most discouraging problems in the study of the origin
of domestication has been the persistence in the literature of
what Reed (.1959) described as "unverified" claims for early
animal domestication. Pigs, whose wide geographic range and ready
exploitation of diverse environments had brought them into
contact with prehistoric peoples over many parts of the world,
is a notable example. The question of the origin of this species
has been one of the important problems in archaeozoology and
the	 subject	 has	 been discussed for over a century. Some
authors have proposed that domestic pigs may result from the
simple indigenous taming of wild pigs of the same area. For
example, von Nathusius (1864) distinguished two different stocks:
one European, and the other Asian, especially Chinese. Blanford
(1891) was of the opinion that domestic pigs in India were
derived from an indigenous race. Ritimeyer (1861) identified
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pig remains from the Swiss Neolithic "Lake dwellings" as an Asian
form or a hybrid Eurasian pig that had lived in the same area as
the wild European pig and he called them Sus oalustris. Later on
Pira (1909) suggested that they were rather a prehistoric
domestic race that had developed slowly from the native wild
European pig. Zeuner (1963) and Bknyi (1983) also suggested
that the domestication of the wild pig took place both in Asia
and in Europe. Some authors tried to bring in some other sources
for certain domestic breeds (Rolleston,1877 ; Nehring,1889 ;
Swinhoe,1870 ; Hemmer,1978). However, the question of the origin
of pig domestication has remained an unsolved problem.
Nevertheless, it has been generally accepted that there are three
changes basic in the proportion of the skull that relate to
domestication:
Firstly, according to Hole, Flarinery and Neely (1969), the length
of the second and third molars of wild pigs are distinguishable
from those of domestic pigs. The mouth of domestic pigs has
undergone a process of shortening. There occurs a shortening of
the length of the molar row as well as a crowding of its molars,
and this process leads to reduced crown length measurements in
domestic pigs (Hole, Flannery and Neely (1969).
Secondly,	 according to Angress (1960), it is possible to
determine whether pigs were domesticated based upon the length of
the snout.	 The adult proportions of the wild pig skull are
affected	 mainly by the grubbing and rooting activities of that
animal. If the opportunity to grub is prevented or reduced there
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is no stimulus for the snout to develop lengthwise. A
domesticated pig has no need to grub for his food since it is
being provided with food, and a long snout becomes unnecessary
(Angress,1960)
The final criterion again suggested by Angress, is the presence
or absence of the lower first premolar (P1) (Angress,1960).
However,the first criterion which was suggested by Hole, Flannery
and Neely (1969) applies only to adult animals, and moreover
crown lengths decrease as the tooth gets worn. Second and third
criteria suggested by Angress (1969) are not useful either
because, complete upper jaws are rare from archaeological sites,
therefore it is impossible to determine what changes occurred in
the total length of the snout.It can also be argued that some
domestic pigs can also have long snouts if grubbing for food
makes up an important part of their subsistence pattern. The
presence or absence of the lower first premolar (P1) again
applies only to mature animals and moreover, as we will see later
in this research, in some wild pig populations the number of
individuals without P1 is quite high ( pg5. 240- 249 ).
The aim of this study is to compare pig remains from several
archaeological sites with their modern counterparts in order to
shed light on the question of where and when the domestication
of this animal occurred, whether the origin of its domestication
was a single event occurring in one part of the world and
spreading from there to other regions, or whether there were
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several independent zones in which there was early pig
domestication separated by areas in which there was none. In
order to achieve this it is necessary to determine possible
reasons for size variation in modern and archaeological pig
samples and to elucidate good criteria for the recognition of pig
domestication.
A series of new measurements on a variety of skeletal elements,
as well as the ones which are customarily taken, are employed
in this analysis. Measurements are based on as large a total
sample as possible, over as wide a geographic range and
archaeological time span as seems relevant to the problem. The
study is divided into two parts:
1. Modern wild pig populations of known age and sex from various
parts of the world are examined in order to analyse variation
within such populations to see whether it is possible to
distinguish	 between	 environmental and genetic 	 factors
influencing these populations. Also, to determine the
phenotypes of modern forms living in various environments as
well as the variation between populations. Modern European
domestic pigs are not examined because during the last
century fundamental changes took place in these pigs, linked
to the introduction of highly modified Chinese breeds and
thus the transformation beyond all recognition of indigenous
European breeds. Today the modern European domestic pigs are
selectively and efficiently bred for size (Groves,1981). The
only recent domestic population examined comes from Africa.
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it is a very primitive domestic stock, and is therefore more
comparable with prehistoric domestic pigs.
2. Pig remains are similarly analysed from several archaeological
sites in the Near East, which have the potential to shed
light on the domestication question. Time periods are broad;
starting from the Middle/Upper Palaeolithic, but mainly
focusing on the critical Pre-pottery Neolithic (as the
domestication of this species is closely associated with a
sedentary way of life, which is already established in the
Pre-pottery Neolithic period). This is followed by later
periods, when fully domestic animals are seen almost
everywhere in the Near East. In other words the time periods
are from ca. 80000 to 12/11000 then to 9/8000 BP and thence
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Site	 Abbreviations (3) Location (see Nap 4) 	 Period
Erbaba/Sube'de	 Er/Sub 1968-^9	 Central Anatolia, Turkey	 PPN
Caynii	 CT	 1968—+	 SE Anatolia,	 Turkey	 PPN
Gritille Tepe	 GT	 1981-84	 SE Anatolia,	 Turkey	 PPN
Hayaz Hoyuk	 HH	 1979-83	 SE Anatolta,	 Turkey	 PPN
Kumar Tepe	 KT	 1983	 SE Anatolia,	 Turkey	 PH





VA 1937138-47/48 Near Beirut,	 Lebanon	 MP, UP, Mes.









7250-6750	 Diyarbakir Museum, Turkey
	














1) and (2) data is after Payne and Bull (1988).
(3) For explanations of the abbreviations see page 237.
(4) Dates are approximate, for details see the appropriate pages in the text (the approximate dates of cultural
;eri-ds of Israel are after Davis, 1982, 1985 ; Ein, 347 ;
	
and Wreschner, 371.
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a) ri	 'a e B a d Terrace 1974-9
4et	 Haqdud	 NH	 1977
Em 6ev	 EG I-IV 1963-64
Salab' ah
	 Sal	 9'7-78




Ab: Gosfi	 AG	 1967-68	 Near to Jerusalem,
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	 BS	 1972	 Hula Basin,
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ea o' 6 lilee,	 Israel
Wadi Fazael,	 Israel
Nun Cariel,	 Israel
Lwer 3alil ee	 Israel
Jordan Valley,	 Israel
11
Most of the modern material was in the form of skulls only.
However, postcranial skeletons were also examined when found,
although the sample sizes were small. Sample size, in general,
was a big problem in most of the archaeological collections.
Identification numbers for each specimen of both modern and
archaeological samples were given as they were originally given
on the bones. The raw data collected are given lnApFefldi% (s.
24O-3O6; 347-127and the locations of the modern and archaeological
materials collected can be seen n pae.s 80 nd1S respectively.
2. METHODS
Two different populations had to be used for cranial and
postcranial comparisons due to the lack of any large samples of
complete skeletons in collections studied. In the case of cranial
analyses the standard values of the modern wild pig population of
348 specimens from Hakel, East Germany were used. For the
postcranial analyses standard values of the modern wild pig
population from Iran were used (15 specimens).
For age determination of the modern samples, the following
methods were used: a) teeth were listed in order of eruption; b)
epiphyses were listed in apparent fusion order. All ages are
given in months. The following abbrevations are used in age
determinations:
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a) For cranial material;
vV	 - tooth visible in crypt
eE	 - erupting through bone
1/2	 - half way up between bone and occiusal plane
U	 - up to occiusa]. plane, no wear visible
jJ	 - wear on enamel, no dentine yet exposed
wW	
- dentine exposed by wear
Ab	 - absent
C1,C2,C3 - cusp].. cusp2, cusp3
b) For postcranial material;
U - unfused
f - fusing
F - fused; ie-there are no open areas along the fusion line.
When there are no gaps the bone is considered fused even
if the line at the zone of union is still visible.
p - proximal
d - distal
In the case of the scapula, fusion data are for the tuber
scapulae, in the case of the pelvis for the acetabulum.Grouping
is made according to the eruption of lower teeth. Capital letters
are used for the permanent teeth, and small letters for the milk
teeth.The anterior (cusp 1) and posterior (cusp 2) halves of Ml
and M2 are treated separately, and dp4 and M3 are treated as
having three parts (cusps 1,2,3). Criteria used in the grouping












Age Group	 i3 c ii dp3 dp4 dp2 i2
	 fll	 P1	 13	 N2	 11	 P4	 P3	 P2	 12	 fl3




Measurements were taken with sliding callipers and are given to
the nearest tenth of a millimeter. They were normally taken on
the right side; measurements on the left only being used when
the right measurements are missing or questionable. Measurements
which were chosen are commonly available in archaeological
samples and are often included in publications. 48 dimensions on
cranial specimens and 43 dimensions on postcranial specimens
were measured. Most of the measurements are defined by Von den
Driesch (1976) but some were defined by Payne and Bull (1988),
and some were suggested by Richard Meadow and John Watson. Others
have been introduced here by myself. Some of the material studied
here has already been published. The published measurements may
be slightly different to the ones I have taken; the differences
being what one might expect from two observors using different
callipers and slightly different measuring techniques. 	 The
following measurements were taken; numbers above the letters
indicating superior teeth, those below the letters inferior teeth




5**** - length of premaxilla (prosthion - premolare)
(25) C-H3 - length from the aboral border of the alveolus of
C and the aboral border of the alveolus of C-H3
1 3 -dp2
 - length from the oral border of the alveolus of
the dp to the aboral border of the alveolus of I.
P1 -dp4
 - length of the oral border of the alveolus of P1. -
aboral border of the alveolus of dp4
(11) 1 3 /13 -Pj. - length between the oral border of the alveolus of
the alveolus of 1 3 (In the case of unerupted 13,
1 3 ) and the aboral border of the alveolus of P4
(9) P1 -P1, - length of the premolar row, measured along the
alveoli on the buccal side
(6) - length from the aboral border of the alveolus of
H 3
 to the aboral border of the canine alveolus
(4) - length of the horizontal ramus: Infradentale -
aboral border of the alveolus of H3
(12) - length of the median section of the body of the
mandible: Infradentale - the mental prominence
(16) - height of the mandible in front of M1
- width of the mandible in front of H1
(14) - the middle height of the vertical ramus: gonion
ventrale - highest point of the condyle procss
(3) - length from the aboral border of the alveolus of
M3 to the gonion cauda].e
B** - Breadth of the condyle process
The nuabers in parantheses are the nuabers given to those' aeasureaents bybc den Driesch (1976)
Measure.ents •arked by * are defined by Payne and Bull (1988)
Neasureuents •arked by a' were suggested by Richard Meadow (personal coaaunication, 1986)
Measure.ents •arked by *1* are defined by John Watson (personal coa.unication, 1986)
Measureaents •arked b y * I
 are introduced by •yself
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c* * 
- Angle between the gonion caudale and 9oriion
ventra].e
P1 -dp - length between the oral border of the alveolus of
P1. and aboral border of the alveolus of dp
(29) pl p4 - length of the premolar row measured along the
alveoli on the bucca]. side
(27a) P1 -M3 - length of the cheektooth row, measured along the
alveoli on the buccal side
(28) M t _H 3 - length of the molar row, measured along the
alveoli on the buccal side
dp2-dp4 - length of the milk molar row, measured along the
alveoli on the buccal side
(9a) P-P4 - length between the oral border of the alveolus of
P and aboral border of the alveolus P
(8) M 1 -M3 - length of the molar row,rneasured along the
alveoli on the buccal side.
Tooth lengths - Lengths of the following teeth were measured
on the occlusal surface: dp 3 l****, dpAl*,M1L*,
M2L*, ML*, dpl*, p****, M 1 L*, MZL*, M3L*.
Tooth widths - Width measurements were taken on the enamel crown
junction and the following measurements were
taken: dp3 wp****, dp4wa*, dp 4wp*, M I WA*, M1WP*,
MWA*, MWP*, M3WA*, dp Awa****, dp 4wp*, P4W****,
M4WA*, M 1 WP*, M2 WA*, M2WP*, M3WA*.
b. Postcranlal measurements





SLC	 - Smallest length of the collum scapulae (width
of the neck)
BG	 - Greatest breadth of the glenold cavity
SBC**** - Smallest breadth of the collum scapulae
Bd	 - Greatest breadth of distal end
BT	 - Greatest breadth of trochlea
HCT*	 - Diameter of trochlear construction, taken at
its narrowest points
BpP*	 - Proximal width taken along the axis of the
rotation of the j oints, at right angles to
the articular groove.
Dp	 - Proximal depth
Bd	 - Greatest breadth of the distal end







DPA	 - depth across the processus anconaeus
SDO	 - Smallest depth of the olecranon
LO	 - Length of the olecranon
LPA**** - Length of the proximal articular surface
BPC	 - Greatest breadth across the coronoid process=
greatest breadth of the proximal articular
surface.
Bp	 - Greatest breadth of the proximal end of MCIII
GL	 - Greatest length of MCIII
Bp	
- Greatest breadth of the proximal end of MC IV
GL	
- Greatest length of MCIV
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Pelvis	 LAR*	 - Length of the acetabulurn
DA***	 - Depth of the acetabulum
Femur	 DCP	 - Diameter of caput
Bp	 - Greatest breadth of the proximal end
Bd	 - Greatest breadth of the distal end
BT**** - Greatest breadth of the trochlea
Tibia	 Bp	 - Greatest breadth of the proximal end
BdP *	 - Distal width taken along the axis of rotation
of joints - i.e. right angles to the
articular grooves
Bfd	 - Greatest breadth of the facies articularis
distalis
Dd	 - Greatest depth of the distal end
SBD**** - Smallest breadth of distal end (smallest
breadth of the neck)
Astragalus Gil
	
- Greatest length of the lateral half
Gim	 - Greatest length of the medial half
Bd	 - Greatest breadth of the distal end
LA*** - Smallest length of the astragalus taken along
the proximal-distal grooves
Calcaneum GL	 - Greatest length of the calcaneus
GD	 - Greatest depth of the calcaneus
- Length from the end point of the distal end
to the processus
2**** - Length of the processus
MT 11 ,1	 Bp	 - Greatest breadth of the proximal metatarsus 111










































Fiqure 1: Diaqraas illustratin q the definitions of aeasureaents usea in this paper
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MT IV	 Bd	 - Greatest breadth of the proximal metatarsus
GL	 - Greatest length of the proximal metatarsus
The log ratio technique was used to look at different
measurements in relation to each other.This technique, which was
introduced to zoology by Simpson (1941),expresses the difference
between any measurement and a standard measurement. According to
this technique, firstly, one specimen or group of specimens is
chosen as standard. Then, each of the other values is divided by
the chosen standard value and then the result is converted into
logarithims (Logarithmic ratio = Log (value/standard value).
Eg: Measurement
	








16.6	 18.4	 0.902	 - 0.045
Dimensions larger than the standard are thus represented by
positive values while those smaller than the standard have
negative values. Zero line represents the standard value. The
horizontal distance between any two points in diagram is
proportional to the ratio between the measurements of the two
animals (Simpson, Roe and Lewontin, 1960). Points falling in a
vertical line, even if larger or smaller than the standard value
have the same proportional relationship to the standard value.
Using	 this technique it is possible to compare different
measurements	 in the same animal or In different 	 animals
independent of scale. For example, even though the length of a
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tooth row will always be greater than the length of a single
tooth in that row, the two measurements can be compared relative
to the standard value. If a measurement is relatively larger than
one plotted above or below, it will fall to the right, smaller to
the left. This technique has been used for comparing measurements
in Appendt (ps.3O7-3A6 428ss) using the standard values given
in pg. 53 and 57.
For each measurement the standard is the best available estimate
of "full size". In the case of upper and lower jaw and tooth row
measurements, the standard values are based on the means of the
Hakel groups 6 and 7 female and male means, in the case of adult
animals. Hakel groups 1 and 2 female and male means are used in
the case of juveniles. For the postcranial measurements the
standard values are based on the mean measurements of older age
classes, i.e. Iranian female and male means of fused elements,
and for the elements which do not have epiphysial fusion, such as
the astragalus and proximal metapodials, means of group 7 and 8
female and male means. For tooth measurements, the standard
values are based on the most recently erupted teeth; thus
permanent teeth standards are based on the means of female and
male means from any group in which teeth are between the U and J
stage. Worn teeth are not included. However, milk teeth standards
are based on the means of female and male means of the Group 1
and 2 animals. In this case worn teeth are included in order to
have a reasonably large sample to deal with statistically. Group
3 animals are not included as the teeth are highly worn and are
about to be replaced by permanent teeth at this stage.
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For the purpose of comparing the shape of different groups of
animals together, the "size and shape" statistic of Penrose
(1954) was used. According to this method the shape distance can
easily be calculated. The first step is to convert the means to
standard deviation units. For the purpose of all distance
estimations, chosen standard deviations for each measurement are
agreed upon and the measurements are expressed in terms of
"standard devitions units". This unit is calculated by dividing
the means by standard deviations derived from large samples.
e.g.:
Mean Values




1	 6.46	 184.5	 188.6	 ....
2	 5.90	 149.9	 140.8	 ...
Standard Deviation Units =
	
	 184.5/6.46 = 28.56
140.8/5.90 = 23.86
After this has been done the differences dl, d2, d3...dn between
the mean values in any two populations can be tabulated. The next
step in calculating the "shape" distance is to calculate the
"size" distance using the following formulai
Size distance = [(d]. + d2 + d3....dn / n	 = [sd] 2 1,/ n2	 i
d= the differences between the mean in any two populations
n= number of the measurements
2	 2	 2	 2
If we subtract	 this from
	 dl + d2 + d3 .....dn 	 / n what
remains Is an estimate of the shape distance between the two
populations.
Shape distance = s (d)/ n - IS(d
	 n	







standard deviation units	 1	 28.56	 29.20	 30.68
2	 25.41	 23.86	 26.10
3	 21.77	 21.20	 22.10
4	 26.52	 27.01	 28.68
5	 24.01	 23.72	 25.01
6	 26.66	 27.09	 28.06
7	 15.53	 16.27	 16.27
Difference	 A-B	 A-C	 8-C
dl	
- 0.64	 - 2.12	 - 1.48
d2	 + 1.55	 + 0.31	 - 1.24
d3	 + 0.57	 - 0.33	 - 0.90
d4	
- 0.49	 - 2.16	 - 1.67
d5	 + 0.29	 - 1.00	 - 1.29
d6	
- 0.43	 - 1.40	 - 1.97
d7	
- 0.74	 - 0.74	 0.00
7
Sum of d values	 8(d)	
- 0.11	 - 7.44	 - 7.55
7 2
Sui of squares of d-values
	 S d)	 4.18	 12.87	 9.93
Size distance :	[sd)]2/ 49
	 0.00	 1.13	 1.16
Shape distance =	 S(1)/7 - {S(df/49 	 0.60	 Q.7j	 0.23
Inspection of these results leads at once to the conclusion that
the groups A and B are of the same "size" but that both differ
from C; they are both smaller than group C. In respect of "shape",
however, the distance between the groups B and C is much less
than that between A and C or between A and B. On this basis, it
is reasonable to suggest closer affinities of group C with group
B than to the A.





1. EVOLUTIONARY HISTORY OF SUIDAE AND THE PHYLOGENY OF 11S, THE
WILD PIG
The wild pig belongs to the mammalian order of Artiodactyla, the
even toed ungulates,to the suborder of Suiformes,to the family
Suidae, and to the subfamily Suinae. £u. is one of the	 f(v
erra
	
beLorri	 to this subfamily, namely the babirusa
(Babvrousa)(1), the warthog (Phacochoerus)(2), the giant forest
hog	 (Hylpchoreus)(3),	 the	 bush pig and red
	 river	 hog
(Potamochoerus) (4).
Thenius (1970) traces the Suidae back to the Oligocene, with the
earliest genus being Palaeochoerus. Then comes Babvrousa as a
separate lineage since that time. The Potamochoerini and Suini
diverge in the Middle Miocene. appears in the Lower Pliocene
of Europe and Indonesia. According to White and Harris (1977)
Potamochoerus appears in the Mid-Pliocene. Then comes Hvlochoerus
in the Upper Pliocene, as the direct descendant of
Prootamochoerus which is known from the latest Miocene in East
Africa (Thenius 1970). From quite a different stock, whose
cariier representatives are as yet unknown, comes Metridiochoerus
(synonym: St ylochoerus), known first in the Upper Pliocene and
plausibly the ancestor or Pnacochoerus in White's and Harris'
view (White and Harris 1977).
(1) The babirusa (babl :pig, rusa:deer) is a name g iven in Indonesia to a kind of suid whose relationship to other me.bers
of the family is distant, even questionable (Groves, 1981).
(2) The warthog is a common suid of the African bush and grasslands (Groves,1981).
(3) This is the most recently discovered suid. It was found at the beginning of this century in Xenya but, in fact, was
distributed throughout the central forest block of Africa (6roves,1981).
(4) One of the soecies (the bush pig) of this African genus lives in the bush and light forest of East and South Africa,
the other species (the red-river hog) in the rainforests of Zaire and West Africa (&roves,1981).
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The basis of the classification used today for the genus was
laid by Nehring (1888) on the basis of the cross-section of the
male's lower canine. In one section of the genus came the
European wild pig Sus scrofa, and whatever further species a
particular author cared to recognise such as S.cristatus of
India, S.vittatus of a group in Indonesia, S.leucomvstax of
Japan, S.DaDuensis of New Guinea etc. In the other section were
south-east Asian species; the warty pig (S.verrucosus), the
bearded pig (S.barbatus), the Celebes pig (S.celebensis), the
Philippine pig (S.lDhiliDDensis) and the pygmy hog (S.salvanius)
of the Sub-Himalayan region (*).
Some of these were united with others but the two groups were
classed as distinct species (Groves,1981).The general opinion of
modern zoologists and archaeozoologists is that S.scrofa is the
ancestor of the domestic pig in Europe, SW Asia and north Africa,
and that the domestic pig of China is likely to have arisen from
one of the subspecies in South-eastern Asia.
2. SUESPECIFIC CLASSIFICATION OF SUS SCROFA (after Groves, 1981)
Sus scrofa scrola. Linnaeus,1758
Distribution: N.Spain, N.Italy, France, Germany, Denmark, Poland,
Czechoslovakia, Albania, Netherlands.
Synonymy	 : S. setosus Boddaert,1785
S. scrofa ferus Gme].in,1788
S. euroDaeus Pallas,1811
(*) For the definitions of the species see 6roves,1981,74-77.
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S.scrofa var. celtica. Strobel,1882
S.scrofa malori de Beaux and Festa,1927
The size of +he individuat..s o-c southern poputions are clearly smaller
than the others, but the increase to the north appears to be
smoothly clinal. There is no other difference, so pending further
data from intermediate areas which may show a step in the c]ine,
the names given to the N.Spanish and N.Italian forms are included
in the synonymy of this race. To the east, there is a steep,
rapid increase in size, implying a rather narrow intergrade zone
with attila.
Sus scrofa meridionalis Forsyth Major,1882
Distribution: Sardinia, Corsica, Andalusia
Synonymy	 : S.scrofa var sardous trobel,1882
S.scrofa baticus Thomas,1912
Size	 : Significantly smaller than S.scrofa scrofa
Linneaus, 1758.
According to Groves, the lack of any difference between specimens
from these islands and Andalusia could be explained either as
they representing independent adaptation to similar habitats (and
are at either end of a former landbridge) or as relicts of a form
more widespread over southwestern Europe C but since forced into
isolated pockets by climatic deterioration).
Sus scrofa alaira Loche 1867
Distribution: Tunisia,Algeria,Morocco, coastward of the mountains
or in the low montane areas.
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Synonymy	 : S.scrofa barbarus Sclater,1860
S.scrofa var. alaira Loche,1867
S.scrofa sahariensis Helm de Balsac,(937
Size	 : Like S.scr p fp
 scrofa Linnaeus,1758, but has smaller
teeth.
Sus scrofa attila Thomas,1912
Distribution: Romania, Hungary, Ukraine, east into Soviet Central
Asia as for as the Aral Sea; south to the northern
flank	 of the Caucasus and to the Mesopotamian
delta, Iraq.
Synonymy	 : S.falz-feini Matschie,1918
Size	 : Very large compared with S.scrofa scrofa
Linnaeus, 1758.
Sus scrofa ].vbicus Gray,1868
Distributon: Yugoslavia, Transcaucasia, Turkey, Levant,
Palestine, Nile Delta,
Synonymy	 : S.mediterraneus Ulmansky,1911
S.attila relseri Bolkay,1925
Size	 : As S.scrofa scrofa Linnaeus,1758 but with broader
skull and relatively shorter nasals.
Sus scrofa niariDes Blanford,1875
Distribution: Both flanks of the Tienshari Range
Size	 : Slightly larger than S.scr p fa scrofa Liririaeus,1758,but
smaller than S.scrofa attila Thomas,19i.2 with broad skull
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Sus scrofa sibiricus Staffe,1922
Distribution: Mongolia, Transbaikalia
Synonymy	 : S.leucomvstax sibiricus Staffe,1922
S.scrofa raddeanus Adlerbeerg,1930
Size	 : Like a fitly small S.scrofa scrofa Linnaeus,1758.
Skull is very high (Groves,1981).
Sus scrofa ussuricus Heude,1888
Distribution: Soviet Far East, Manchurian provinces, Korea
Synonymy	 : S.canesens Heude,1888
S.leucomvstax var. continentalis Nehring,1889




Size	 : The largest subspecies with a low skull. Korean
ones are integrades between this subspecies and
S.scrofa leucomvstax Temminck,1842, but much closer
to ussuricus.
Sus scrofa leucomvstax Temminck,1842
Distribution: Main islands of Japan (Honshu, Shikoku, Kyushu).
Synonymy	 : S.vittatus laoonica Nehring,1885
S.niDDonicus Heude,1899
Size	 : Skull is very like small S.scrofa scrofa, Linnaeus,




BUS scrofa riukivanus Kuroda,1924
Distribution: Some of the Ryuku Islands Kuroda,1924
Synonymy	 : S.leucomvstax riukivanus Kuroda,].924
Size	 : Much smaller than S.scrofa leucomystpx
Teniminck,1842.
Sus scrofa taivanus Swinhoe,1863
Distribution: Taiwan (Formosa)
Synonymy	 : Porcula taivana Swinhoe,1863
Size	 : Similar to S.scrofa leucomvstax Temminck,1842.
Bus scrofa mouoiensis Milne-Edwards,1871
Distribution: Coastal China, South Vietnam and West to Szchwan



















Size	 : Like a small S.scrofa scrofa Linnaeus,1758 with
broad and high skull.
Sus scrofa cristatus Wagner,1839
Distribution: Sub Himalayan tract from Ludhiana, Pun j ab, via
Nepal and Sikkim to Nagaland and N Burma, Uttar
Pradesh, Madhya Pradesh, probably Koihapur, Bihar,
Bengal, south via Burma and western Thailand to
Isthmus of Kra.





Size	 : Skull differs little from S.scrofa mouensis Mime-
Edwards,1871 ; broad, high with relatively short
nasals and small teeth.There is a dine of size
reduction to the southeast.
Bus scrofa affinis Gray,1847
Distribution: Southern India and most of Sri Lanka
Synonymy	 : S.zealonensis Blyth,1851
Size	 : Differs from S.scrofa cristatus Wagner,1839 only in
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its larger size. The exact boundary between this
subspecies and S.scrofa cristatus Wagner,1839 is
unclear.
Sus scrofa subsp.
Under this heading is placed a skull from Bopata, in the wet zone
of Sri Lanka, far smaller than any other skull from this island.
Sus scrofa vittatus Boie,1828
Distribution: Malaya, the offshore islands of Terutau and
Langkawi, Sumatra, Riau archipelago, Java and
offshore island of Peucang, Bali, Lombok, Sumbawa,
Komodo.





Size : Very like 3.scrofa cristatus Wagner, 1839, but
differs in shorter nasals. According to Groves
there is an enormous range of variation in size
among geographical samples of this subspecies.
This might be because pigs cross narrow
channels in the archipelago, as they are good
swimmers and since body proportions, within
limits, are changed by diet, small restricted
habitats might cause small size without any change
in gene-pool.
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3. GEOGRAPHICAL VARIATION AND DISTRIBUTION OF SUS SCROFA
Species are defined by reproductive isolation. If two
consistently different forms of a genus exist in the same area,
then, if the differences between them are too great to be put
down to polymorphism within one gene-pool, they are distinct
species. By the turn of the century all the more distinctive
forms, now assigned to Sus scrofa, had been described as full
species: vittatus from Indonesia, leucomystax from Japan,
moupensis from China, cristatus from India, meridionalis from
Sardinia as well as many others not so widely rated as distinct.
By the early years of this century, they were, gradually, being
combined into fewer and fewer, more and more inclusive species.
For example, Lydekker (1915) recognised only S.scrofa (to include
meridionalis), S.cristatus and S.vittatus (to include
leucomystax). Nehring (1888) suggested that meridionalis was
merely a dwarfed Insular form of the European S.scrofa. Beaux and
Festa (1927) suggested that meridionalis might be a feral pig
thus explaining its supposed vittatus-like characters on the
assumption that domestic pigs are descendants from S.vittatus.
However, later Belic (1938) compared skulls of meridionalis from
Sardinia with S.scrofa from Germany, and other places and with
vittatus, and showed that the Sardinian pigs were dwarfed insular
scrofa not having any clear affinities vittatus in their skull
characters. Kelm (1939) noted that discrete populations could be
recognised across Eurasia, classifiable as subspecies, and that
they formed a stepped dine from western Europe to Japan. Also he
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noted that there was a gradation between scrofa and vittatus and
all these forms could be placed in a single species Sus scrofa.
Integration of range shifts and the changing of climatic
boundaries provide possible explanations for variation over this
vast area that they occupy.
Formerly the entire steppe and broad-leaved woodland zones of the
Palaearctic and Oriental Regions including Britain, Ireland and
Japan were their habitats. They are now extinct in the British
Isles and Scandinavia and considerably reduced in parts of the
continent due to hunting and perhaps climatic fluctuations.
However, with the control of hunting, the wild pig has reoccupied
the whole of its former range with the exception of areas
inaccesible because of water barriers, such as the British Isles
and southern Sweden. Isolates are still present on Honshu,
Sardinia, Corsica and NW Africa (Corbet,1978), and they have
feral stock in Indonesia, Australia and the Americas (Groves,
1981), (Map 1 on p 39).
4. DIAGNOSIS, ECOLOGY AND BEHAVIOUR OF BUS SCROFA
Bus scrofa is, basically, a large animal with a short neck, short
and relatively slender limbs. The skull is elongated, narrow and
high. The muzzle is greatly elongated, its truncated end
surmounted by a special flattened, naked pad which is muscular
and moist, supported by a pair of special bones attached to the
nasals and premaxillaries. The eyes are small, set far back, and
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the ears pointed. The feet have four well developed toes, of
which only the median pair (digits III, IV) are applied to the
ground when standing. Weapons are in the form of large canine
tusks. These are most developed in the males, those in the upper
jaw curving upwards and outwards round the side of the muzzle.
The canines of the upper and lower jaws work against each other
and they are small in females. Upper incisors are present. The
cheek-teeth have Low cusps. The dental formula is complete, i.e-
13/3 Cl/i PM4/4 M3/3 = 44
Adult S.scrofa show considerable individual variability in coat
colour throughout the range of the species. Predominant general
coloration is brown, with a tendency to become blackish, greyish
or reddish in different individuals. The juvenile pe].age is quite
different from the adult; the soft, short hair with an attractive
pattern of longitudinal dark stripes extending from the nape of
the neck and shoulders to the root of the tail and haunches
(Harrison, 1968).
S.scrofa in northern Eurasia inhabits a wide variety of
environments but is most plentiful in the reed-beds of Central
Asia and in oak forests (Corbet,1978). It is considered a forest
animal but it is able to inhabit a habitat in an almost dry
ecological system, which fulfills its requirements for water and
concealment and which is within its temperature limits.
Not all authors agree as to what the exact ecological conditions
or limitations are for S.scrof p . According to Bókönyi (1974), it
34
is an inhabitant of wet environments, preferring dense forest,
but also living in the bush or among the reeds along waterfiows.
It is widespread in the whole Near East in marshy areas and near
lakes and streams. Tiesdell (1982) accepts that the broad-leafed
woodland is the original habitat of the wild pig, although in
general dense vegetation near reliable water sources is the
favoured habitat of feral pigs. According to Isaac (1970) pigs
can inhabit forest, steppe, semidesert, and even deserts near
springs, rivers and marshes as long as its requirements for water
and concealment are fulifilled. Frdrich (1974) says that wild
pigs are found in all types of forests, swamps and even densely
populated cultivated land.
Apart from food supply, the major limiting factor for S.scrofa
both latitudinally and altitudinally is the snowline where it
can no longer walk. Snow more than about 40-50 cm. deep is
exhausting to travel through and makes food searching very
difficult. At less than this depth, the pigs can manage, even the
young which walk in single file in the tracks of the adult female
pig. They are more or less sedentary, but if ecological
conditions necessiate migration, they will migrate, especially in
the event of snowfall or flooding (Frdrich, 1974; Howe and
Bratton, 1976; Groves, 1981).
Ground-freezing, a hard crust on snow and reed-bed fires are other
limiting factors, while in general water supply is critical, as
the pig needs greater water intake than any other domestic
animal. Temperature is not a great limiting factor. The thick
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winter coat of northern races enables them, by their huddling
and nest-building behaviour to survive well, while the animals
remain healthy up to 50 C for short periods.
Sus scrofa is basically herbivorous, its tough cartilaginous disk
on the end of its nose enables it to root, or to stir and dig up
soil. It seeks out acorns and beech mast which are its favourite
food. As these become less available in winter, the pigs then
root for more grasses, roots and starchy tubers. This diet is
more or less continued into the spring, and in summer is replaced
by berries and seeds as the annual grasses dry out and die
(Kackin,1970; Pine and Gerdes, 1973; Howe and Batton, 1976). In
steppe and desert areas the main foods are the rhizomes of
bulrush and reeds, roots of fennel, nitrebush and berries, in
winter bulrush shoots are commonly eaten. In the Volga delta,
water chestnuts are a staple. In oak forests acorns are a major
dietary item. However, it relies more on animal food in some
places and in some seasons. Small rodents are eaten, the
carcasses of large animals are scavenged and birds' nests are
raided if built low enough to the ground. The diet varies
seasonally. Sometimes, after prolonged droughts or heavy
flooding, food becomes very short and mortality rises sharply. In
the southern regions of Central Asia the diet is much more
varied, and therefore more reliable than in the northern steppes
(Groves, 19 81)
They are variable animals both genetically and behaviourally.
Studies have shown no evidence of diminution of the overall gene
pooi after 13 generations (ca 25 years) of breeding under
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conditions of selection for a single trait in an experimental pig
population (Fredeen, 1972). They form a complex social hiararchy.
The basic social group would seem to consist of an adult female
and her offspring, males up to 1.5 years and females up to 2.5
years of age. Adult and maturing males live alone. The fall is
rutting season which lasts until early winter. During the rut,
when the males and females come together, the hierarchy is
established. The more dominant males mate with as many as 5 to 8
females. When determining dominance the males fight fiercely with
each other.	 Pi35 mate until the end of November or December.
Their litters are born in March, April after a gestation
period of 4 months. In years when food is scarce the mating
season may be delayed until spring so that litters are born as
late as June onwards. In general, pigs have larger litters in
warmer climates. A litter consists of 3 to 10 piglets. Under
normal circumstances the litters are born once a year. The
possibility of the pig being served throughout the year (as
striped piglets have been seen throughout the year in western
Europe), and the possibility of having more than one farrowing in
a year, are natural characteristics of the species of Sus scrofa
(Lauwerier,1983). Normally piglets are weaned in the spring.
Groups of females drive the males away and continue to remain in
a group themselves. Groups of from 2 to 5 females with their
offspring nest near each other. As a group, these females defend
their nesting area (Fradrich,1974). Thesiger (1954, 1964) has
given an interesting account of the habits of these animals in
the marshes of southern Iraq: Pigs living in the marshes
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devastate the rice fields at night. During the day, they sleep in
their nests composed of great heaps of rushes which must have
been bitten off and carried in their mouths for many yards. The
nests are usually sited on the banks of the ditches and such
nests may be six feet across and two feet or more in height. At
times of flood they move out of the marshes and reside in dense
woods of untended palms and thorn scrub in the date gardens. They
do great damage to cereals, preferring wheat to barley, usually
feeding at night. They sometimes come back into the villages and
spend the night in empty houses. I-I has beer recorded that they
occasionaly attack boats or even cars, and sometimes people
(Hatt, 1959 ; Thesiger 1964).
Excluding human groups,the main enemies of the wild pig seem to
be, wherever they occur, the wolf and tiger. The competitors are
muskrat, hare, badger, fox, squirrel, deer, bears, greylag goose,
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VARIATION IN SKELETAL ELEMENTS WITHIN A WILD PIG POPULATION
(Appendix:	 Paes 2LO-2S7; O7-3i3)
Size has long been used by archaeozoologists as a criterion for
distinguishing wild from domestic pig remains. In this chapter
the use of size for this purpose is discussed in the light of
analyses of variation in some commonly employed and some recently
introduced skeletal measurements in
	 both in relation to sex




With the kind permission of the Ministry of Agriculture and
Forestry of the German Democratic Republic (as it then was), and
with the invaluable help of Prof. Dr. Manfred Stubbe, Dr. Lotte
Stubbe and Dr. Manfred Teichert, I had a chance to study 348 wild
pig skulls from the Hakel Game Research Area. The collection had
been first started by Prof.Hans Stubbe, the leader of the
Wildlife Research Society of the German Democratic Republic and
had been collected over an extended span of time from 1957 to
1985. Material is housed in Gatarsieben.
Hakel is one of the largest isolated forests and wild game
research areas in East Germany. It is located in Aschersleben, in
the north Hartz Mountains, between the provinces of Magdeburg and
Halle (M.Stubbe, 1971; I.Stubbe, M.Stubbe, W.Stubbe, 1980,;
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M.Stubbe, I.Stubbe, W.Stubbe, 1986 ),(see D3.8O). There are other
smaller game research areas which cover about 1300-1500 hectares
in Magdeburger Bonde, such as Huy, Fallstein and Hohes Holz and
evidence shows that sometimes animals go from one area to
another. Summers are quite cool and winters are very cold in the
area. Snowfall is heavy and snow-cover may persist for months.
Wild pigs living in the area are fed with maize, potatoes and
sugar beet, additional to what they can find in the forest
(Personal communication with Prof .M.Stubbe,January 1987).
1.2. Postcranial Elements
It was not possible to use the Hakel material to analyse the
variation in postcranial elements as the material consisted only
of skulls. Therefore modern postcranlal skeletons from 15 wild
pigs from Iran are used to analyse the variation in postcranial
elements. The material was collected by Charles A.Reed and by
Henry Field during the Iranian Prehistoric Project carried out by
the Oriental Institute of the University of Chicago and the
Institute of Archaeology of the University of Teheran in 1959-
1960 (Reed,1961); also during the Street Expedition of 1962-1963.
(Lay,1967). Specimens came from Mazenderan, Khuzistan, Goyan,
Azerbaijan and Kerman Baluchistan (personal communications with
C.A.Reed, May 1987).
Lay notes that wild pig shows a wide habitat tolerance in Iran
which ranges from forest to semi-desert. They occur in abundance
in the Caspian forests where they feed both in the forests and in
the cultivated fields. The damage that they do to the fields
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brings great wrath upon them, usually ineffectual, from the local
farmers. Lay says that, during the expedition, they noted large
populations in Seistan, where the animals retired to the reed
beds of the dry Hamum-i Hirmand lake bed during the day, and
along the Kharkeh river south of Shush where they inhabited
riverine thickets. They also observed wild pigs on dry open
plains near Kazerum and near the Iraq border west of Shush
(Lay, 1967).
2. Analyses
2.1.Ageing the wild pig population from Hakel according to tooth
eruption and wear
The same sequence is given by a number of authors for the
eruption of permanent teeth in pigs: Ml and P1 erupt at about the
same time, followed by 13 and C more or less together, then by
M2, then by Ii, P2, P3, and P4 within a short time of one
another, then by 12 and finally M3 (Briedermann, 1965;
Matschke,1967 ; Bull and Payne, 1982).
Data for wild pig from Hakel give more or less the same sequence
with one exception which is that P4 erupts before P3 and P2 and
is followed by P3 and then by P2. However, as they all erupt
within a very short time of one another, the general eruption
sequence described above is accepted for the Hakel material as
well. Data from Hakel pigs also indicate that some of the upper
teeth erupt sometime later than their lower equivalents.
Details of dental development are given in Apçerdx ( ts.
24o-2 1 . On this basis the Hakel animals are divided into 8 age
groups:
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Group 1: Ml has not yet fully erupted(Ml at the stage of V-l/2)
Group 2: At least the first half of Ml has fully erupted (M1C1 at
the stage of U-W)
Group 3: At least the first half of M2 has fully erupted (M2C]. at
the stage of U-W).
Group 4: Milk teeth have been replaced by permanent teeth and P4
has fully erupted (P4 at the stage of U-W).
Group 5: 12 fully erupted (12 at the stage of wear).
Group 6: First cusp of M3 has fully erupted (M3C1 is at the stage
of IJ-W).
Group 7: Last cusp of M3 fully erupted but not worn yet (M3C3 is
at the stage of U-J).
Group 8: All three cusps of M3 are heavily worn(M3 is at the
stage of WWW).
As a result, the 348 specimens are broken down by age and sex as
follows:






























































The timing of tooth eruption in modern wild pigs varies according
to different sources:
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Briedermann working on wild pigs in Germany gives figures for the
eruption of Ml as 4- months; of 13 and C as 10-12 months; of M2
as 12 months; of ri,P2,P3,P4 as 14-16 months; of 12 as 18-20
months and for M3 21-24 months (Bredermann,1965).
Matschake reporting on penned European wild pigs gives slightly
larger figures: for Mi 5-6 months; for P1 5-8 months; for 13 7-9
months; for C 7-11 months; for M2 12-14 months; for Ii 13-14
months; for P3 14-16 months; for P2 15-17 months; for P4 14-18
months; for 12 18-22 months and finally for M3 23-26 months
(Matschke	 1967).
Bull and Payne's research on Turkish wild pigs indicates that 13
and C erupt at around 7-11 months; 12 at around 19-23 months and
M3 is in later stages of eruption and in wear at around 31-35
months old (Bull and Payne,.1982).
Although the information given by a number of authors about the
timing of the eruption of permanent teeth in wild pigs varies,
the overall range of variation is not very large. On the basis of
the above information, the estimated ages of the Hakel groups are
given in Table 1.
Age 6roup	 Esti.ated Age	 according to	 according to	 according to
for Hakel	 for Hakel saiple Brieder.ann,1965 Matschke,1967 	 Bull and Payne, 1982
sample	 (in months)	 (in months)	 (in months)	 (in months)
1	 3-4
2	 4-11	 4-5	 5-6	 7-11
3	 12-14	 12	 12-14
4	 14-18	 14-16	 14-18
5	 18-23	 18-20	 18-22	 19-23
6	 21-26	 21-24	 23-26
7	 27-35	 31-35
8	 older	 older
Table 1: Estimated ages of wild pigs from Hakel
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Once the animals are aged on this basis, it can be suggested that
in Hakel the wild pig Ml erupts at around 4-11 months, probably
starting to erupt towards the begining of this range and is
already in wear by the end. P4 erupts at around 14-18 months, 12
at around 18-23 months, M3 at around 21-23 months (probably
starting to erupt towards the beginning of this range and coming
to the later stages of its eruption towards the end), 	 and all
three parts of M3 are in wear at 31-35 months old. It is
difficult to estimate the age when all three cusps of M3 are
heavily worn. All we can say here about that stage is that they
are older than 35 months.
2.2. Sequence and timing of epiphysial fusion of Iranian wild
pigs
The sequences of epiphysial fusion of domestic and wild pigs seem
to be similar (Habermehl, 1975; Silver, 1969; Bull and Payne,
1982). The tuber scapulae, distal humerus, proximal radius and
acetabulum fuse first, then comes the second group with fusion of
the distal tibia, distal metapodials and tuber calcanei. They are
followed by a group of late fusing epiphyses consisting of the
proximal humerus, proximal and distal ulna, distal radius,
proximal and distal femur and proximal tibia (Habermehl,1975;
Silver,1969). The sequence given by Bull and Payne for Turkish
wild pig is slightly different. Proximal femur seems to fuse
relatively earlier in Turkish wild pig and calcaneum relatively
later (Bull and Payne, 1982). A similar sequence can be observed
in wild pigs from the Netherlands (Wiingaarden- Bakker and
Maliepaard, 1982).
45
Epiphysial fusion data for the sample of Iranian wild pigs are
given in Table 3 (see	 . 2.37)... In group 2 animals (4-11 months
old), only the tuber scapulae is starting to fuse. In group 3
animals (12-14 months old), the acetabulum and tuber scapulae
have fused, while the proximal radius and distal humerus are
fusing. In group 7 animals (27-35 months old), the proximal
radius, distal humerus, distal tibia and metatarsals III and IV
have fused. Metacarpals III and IV, proximal femur, and tuber
calcaneum are fusing or fused, distal and proximal ulna remain
unfused, or are fusing or fused, the distal femur is fusing or
fused, the distal radius, proximal humerus and proximal tibia are
unfused, fusing o fused. All epiphyses have fused in group 8
animals (older than 35 months).
The Iranian sample is small. There is no specimen which falls
into any group between 3 and 7 which would represent a period
from 14 months to 27 months old. There is a 13 months gap.
Therefore, we could only say that the distal tibia fused sometime
between 14 and 27 months old. The proximal femur, tuber
calcaneum, proximal and distal ulna, distal femur, distal radius,
proximal humerus and proximal tibia started to fuse after 27
months of age (See	 - 2.7).
When comparing the results drawn from such a small sample with so
little available information, it might be suggested that fusion
might be later in wild pigs than in domestic pigs, particularly
in early fusing epiphyses. Table 2 is a comparison of the timing
of epiphysial fusion in the Iranian sample with various other
sources (see	 3. 47).	 46
Ages in vild pigs fros the
	
Ages in doaestic pigs according to
Netherlands, according to
	
Habereehi (1975) and Silver (1969)
Wijngaarden-Bakker and
Naliepaard (1982)
Age	 Esti.ated ages	 Ages in Turkish
Group	 for Iran sa.ple vild pigs according
of	 according to	 to Bull and Payne
Iran	 tooth eruption	 (1982)
Sauple (in •onths)
Pelvis	 3	 12-14	 7-19	 12-19	 12
	
12
Scapula	 3	 12-14	 7-19	 12-19	 12
	
12
Radius prox. 4-3	 12-14	 11-19	 12-19	 12
	
12
Huierus dist. 4-3	 12-14	 11-31	 12-19	 12
	
12
Tibia dist.	 4-6	 14-27	 19-31	 22-31	 24
	
24
NC III	 7	 27-35	 23-31	 22-31	 24
	
24
NC IV	 7	 27-35	 23-31	 22-31	 24
	
24
NT III	 7	 27-35	 23-35	 22-31	 24
	
27
NT IV	 7	 27-35	 23-35	 22-31	 24
	
27
Fe.ur prox.	 7	 27-35	 31-	 31-43	 42
	
42
Calcaneum	 7	 27-35	 35-	 31-43	 24-30
	
24-30
Ulna dist.	 7	 27-35	 35-	 43	 42
	
36-4 2
Ulna prox.	 7	 27-35	 35-	 31-43	 36
	
36-42
Feiur dist.	 7	 27-35	 35-	 31-43	 42
	
42
Radius dist. 7	 27-35	 35-	 43	 42
	
42
Huierus prox. 7	 27-35	 35-	 ca.43	 42
	
42
Tibia prox.	 7	 27-35	 35-	 31-43	 42
	
42
Table 2 : Coiparison of the tising of epiphysial fusion in the Iran saiple vith various other sources
53-Se show the metrical data for the Hakel and Iranian
samples.
2.3. Components of variation in wild pig samples from Hakel and
from Iran
According to Payne and Bull (1988), the variation in measurements
within a population can be thought of as made up of three basic
components: 1) Age—related variation; 2) Sex—related variation
3) Individual variation.
Age—related variability is demonstrated by differences in mean
measurement between groups of animals of different ages.
Generally, these reflect growth; some measurements increase with
age; some increase very rapidly, some reach relatively stable
size fairly early in life and some measurements decrease with
age.
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Sex-related variation is shown by differences in mean as well as
in some absolute measurements between males and females of the
same age. There are also additional contrasts in the case of
castrates.
Individual variation is the remaining variation shown within
a sample of animals of the same age and sex from a particular
population. This type of variation may itself reflect genetic and
environmental components as well as any observer error. Variation
in different measurements can be compared by using coefficients
of variation.
The	 relative importance of these different components	 in
influencing	 variation	 differ	 widely	 between	 different
measurements.
The large sample of wild pig skulls from Hakel illustrates these
three components of variation when the sample is subdivided into
groups of animals of the same sex and similar age. Although the
sample of postcranial skeletons is rather small it is enough to
indicate some less variable measurements.
2.3.1. Age-related variation (f>a9es 60,67 )
Age-related variability in cranial measurements is shown by
comparing the 36 Group 4 males with the 14 Group 7 males, and 27
Group 4 females with the 40 Group 7 females (.tD. 60 ). It is
important to remember that this comparision only includes part of
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the whole lifespan as it only measures change between 14-18
months (the age of Group 4 animals) and the 27-35 months (the age
of the Group 7 animals). Total age-related variability is clearly
much greater.	 -
As TabLe 4 ircItcates (.6O) parametric tests (t tests) do not show
significant differences in tooth width measurements except for
three measurements in males which are significant at the 0.05
level. The reason why widths are less affected is that they are
measured at the base of the enamel crown, which is comparatively
unaffected until a late stage.
Tooth lengths decrease by 5-9% in males and 4-11% in females as a
result of tooth wear and interdental attrition. This also
explains why the tooth row and associated lengths decrease with
age. Thus, t tests show significant decreases at the 0.01 level
for all tooth lengths, only MZL in males is at the 0.05 level.
Tooth row measurements decrease with age. For example, the
measurements of 29 and 9a show 1-4% decrease in females and 1-8%
decrease in males (significant at 0.01). P 1 - 4 row is an
exception. This measurement shows a 4% increase in males and 3%
increase in females. This can be explained by the place of P 1. in
the jaw. It is not j oined to the P2 -P4 row and Is in the
infradental area. Since this area increases with, age P 1 moves
further away from the rest of the premolar row.
As	 60 shows, the upper and lower jaw measurements are larger




and B show increases of 9-23% in males and 9-14% in females.
Parametric t tests show significant increases at the 0.01 level
(0.05 in the case of P1-P4 in females) in all dimensions except
for the measurement C. Measurement C (angle of ramus) is
unaffected by age, with only 1% decrease in males and 1%
increase in females.
The number of postcrariial measurements is too small to make any
useful age comparison. However, it is generally believed that
postcranial growth ends with epiphysial fusion, but as Payne and
Bull point out the epiphysial structures permits rapid early
growth in length, but growth continues in the width of the
articulations and shafts and in bones without epiphyses, and this
remodelling may continue throughout the animal's lifespan (Payne
and Bull, 1988).
2.3.2. Sex-related variation ( Pa9es 6l7)
Sex-related variability can be assessed by comparing the 40 Group
7 females with the 14 Group 7 males, and the 32 Group 2 females
with the 53 Group 2 males.
Parametric t tests do not show any significant dimorphism in
tooth width measurements (p9 . 61).
Tooth lengths and tooth row measurements show a small dimorphism;
2 -7% and 1-4% in Group 7 animals, 1-2% and 0-1% in Group 2
animals respectively. As it is seen Tae 5 () J dimorphism is
significant in Group 7 animals (at the 0.01 and 0.05 levels).
This might be partly because of an age-related change is involved
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within the group as the range of estimated age for Group 7 is 27-
35 months (see pg 44).
Jaw measurements again show the greatest differences.
Measurements such as 5, 11, 12,16b, A, 14, 3, 4, 6, B show 5-27%
differences in Group 7 animals and 1-10% in Group 2 animals.
Measurement C (angle of ramus) is not much different in both
sexes; it is 2% smaller in Group 7 animals and 1% smaller in
Group 2 animals. There are significant differences between males
and females in almost all jaw measurements at the 0.01 level
(0.05 in the case of measurement C).
In the postcranial skeletons the sex-related variability can be
assessed by comparing fused elements; the differences in fused
forelimbs is 3-16% and in hindlimbs 1-16%. Parametric t tests
show significant differences (at the 0.01 and 0.05 levels) for
almost half of the fused element measurements (ps. si).
2.3.3. Individual variation (Paes ^2, 67)
The remaining individual variation can be demonstrated by
comparing the largest groups of animals of the same sex and
similar age. Two examples for individual variation for cranial
measurements are shown on page 62 Forty Group 7 females and
fourteen Group 7 males.
As seen in the table, tooth width measurements, tooth lengths and
tooth row measurements show smaller variation. Coefficients of
variation are for tooth widths 3.2-.5.3 in Group 7 females and
3.2-5.1 in Group 7 males; for tooth lengths 4.5-6.6 in Group 7
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females, 3.4-5.9	 in Group 7 males; for tooth row measurements
3.2-4.8	 In Group 7 females, and finally, 3.4-3.5 in Group 7
males.
The coefficients of variation are higher in upper and lower jaw
measurements: 2.1-8.4 in Group 7 females,and 2.8-9.5 in Group 7
males. The coefficients of variation for the measurement C is
2.8 for both females and 3.7 for males.
Individual variability in postcranial measurements can be
assessed by comparing the five Group 7 females and the three
Group 8 males. Table 6 indicates that coefficents of variation
are between 1.4-9.2 for forelimb, and 1.8-5.10.7 for hiridlimb
measurements In the case of females; and 2.0-15.2' for forelimb,
and 2.0-8.6 for hiridlimbs of males (- 62.).
The relatively marked variation in highly age-related upper and
lower jaw measurements and postcranial measurements is, most
probably, due to the fact that some age-related variation is
included; the ages of these animals probably being in the range
of 7-8 months. Thus, some age-related variation may well be
included in the variability shown by these groups, although this
is relatively small. As a result, we can assume that this type of
variation usually follows a normal distribution and any skewing
is usually relatively minor and can be Ignored for most purposes.
These results are summarized in Tab.7 and 2.1-2 ^3)64. It
should be born in mind that the sample size for postcranial
elements is small, and that, therefore, the figures which come
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A qe-related variation	 Se-re1ated variation	 Individual variation
Tooth width	 Nil	 Nil	 (.ov/.oderate
•easure.ents	 1-41 decrease in sales	 0-51 in Group 7	 4-51 in Group 2 fesales
0-21 decrease and	 0-21 in Group 2	 4-5% in Group 2 sales
increase in sose teeth	 1-51 in Group 7 fesales
teeth in fesales	 3-5% in Group 7 sales
Tooth length	 Decrease	 Lov/soderate	 icv/ioderate
seasuresents	 5-9% in sales	 2-7% in Group 7	 461 in Group 7 fe.ales
4-11% in fesales	 1-2% in Group 2	 3-6% in Group 7 iales
Tooth row	 Decrease	 Low/soderate	 Lov/soderate
seasuresents	 1-81 in sales	 1-8% in Group 7	 3-4! in Group 7 fesales
1-4! in fesales	 0-3% in Group 2	 3% in Group 7 sales
Upper/lower jaw
	 Increase	 High	 High/soderate
seasuresents	 9-23% in sales	 1-27% in Group 7	 2- 8% in Group 7 fesales
9-14% in fesales	 1-51 in Group 2	 2-91 in Group 7 sales
Forelisb	 High	 Low/soderate




.easuresents	 1-13%	 1-10% in fesales
2-8% in sales
Table 7: Cosponents of variation in the aeasuresents within the wild pig sasplesfro. Hakel and Iran
.1.2	 -1.1	 S	 .1.,	 II.?	 .11
• Fesales	 Males
Figure 2.1: Log ratio histograss illustrating variation in the ieasuresents of +helranianwild pig sa.ple
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3• Ii	 •	 • I.,	 S	 •	 • S.,	 • 5.3
Feaales	 a dales
Figure 2.2: Log ratio histograms illustrating variation in the measurements in the Hakel wild pig sample
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3. Discussion
The purpose of this chapter Is to consider within-population
variability in some skeletal parameters in in relation to age
and to sex. When measuring bones and teeth, and when using and
interpreting measurements, it is important to remember that the
skeleton is not an inert framework, but a living structure, each
part of which is constantly growing and changing.
As previously discussed, variation can be thought of as including
three components: age-related variation, sex-related variation
and individual variation, each being variable and effecting
different measurements in different ways. The Hakel data show
that tooth width masurements are likely to provide the most
reliable comparision for separating larger wild from smaller
domestic animals as they remain relatively stable. Tooth lengths
and tooth row measurements diminish in older animals as the teeth
become more worn, and they show low to moderate sexual dimorphism
which is higher in adults than young animals. Upper and lower jaw
measurements in pigs show high age-related variation and high
sexual dimorphism. Differences, in general, are greater in older
animals compared with young animals. This is , presumably, caused
by the males having larger canines than females. Postcranial
measurements present more problems as these bones are less common
than teeth in most archaeological samples and they show
considerable age related size increase and sexual dimorphism. The
effects of age-related size increase can be reduced by
eliminating specimens with incomplete epiphysial union, but this
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often further reduces the sample size. Forelimb measurements
appear to be more variable than hindlimb measurements with high
age-related variation and greater sexual dimorphism, probably
reflecting the males' shoulder to shoulder fighting activity.
According to Payne and Bull, even though there are significant
differences between the measurements for separate groups, it may
not be possible to separate them in mixed samples. Bimoda].ity
starts to be apparent when means are separated by 3 or 4 standard
deviations, only then is it possible to assign most specimens to
one group or another (Payne and Bull, 1988, Table 5, Figure 3).
When one group is more abundant than the other, the resulting
combined distribution is skewed and bimodality may not be clearly
apparent until the means are further separated. The absence of
bimoda].ity does not mean that two groups are not present, and in
the absence of bimodality, a relatively high coefficient of
variation may give some indication of heterogeneity (Payne and
Bull, 1988).
Tab. 8 and Fi. 3.1-2 (ps. 67-&9) show the effects of mixing different
proportions of some measurements from the Hakel sample. Clear
bimodality can be seen when combining the measurement 5 of two
groups of animals of different age. The means of two groups
(Group 7 and 2) are separated by 12.3 mm and 15.6 mm standard
deviations in females and males respectively. Combined
distributions of forty Group 7 females and fourteen Group 7
males are skewed. Their means are separated by 8.3 mm. Tooth
lengths again show skewing or bimodality when two different age
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groups are combined, so does tooth row measurement (P-P 4 l/dp-
dp4 . In this case the means are separated by 1.2-1.7 mm. They do
not show any sexual bimodality. The various combinations of tooth
with.11 measurements (in this case it is M 1 WA) indicate neither
birnodality nor skewing. In any combination the means separated by

















SD	 CV	 N	 N	 SD CV
	
N	 N	 SD CV
	








5 32	 70.9	 7.3 10.2	 52	 71.9 6.6 9.1
	
40	 91.2 4.8 5.2	 14 106.5 5.3 4.9
P1-P4 /dp 2-dp	 32	 38.8	 1.9	 4.8	 52	 39.2 1.3 3.3
	
40	 37.4 1.3 3.4	 14	 37.6 1.3 3.4
	
M11 32	 18.5	 0.8	 4.3	 51	 18.9 0.7 3.7
	
40	 16.2 0.8 4.9	 14	 16.8 0.7 4.1
	
M 1WA 32
	 11.1	 0.5	 4.5	 52	 11.2 0.5 4.4	 37	 11.2 0.6 5.3	 14	 11.0 0.5 4.5
Group 2 Female and Male combined
N	 N	 SD	 CV
(n-i)
Group 7 Female and Male combined







84	 71.5	 6.9	 9.6
84	 39.0	 1.5	 3.8
83	 18.8	 0.8	 4.2
84	 11.2	 0.5	 4.4
54	 95.2 8.3 8.7
54	 37.5	 1.3	 3.4
54	 16.3	 0.8	 4.9
51	 11.1	 0.6	 5.4
Group 2 and 7 Females combined
	
Group 2 and 7 Males combined
	
Group 2 and 7 Females and Males combinec
N	 N	 SD	 CV
	
N	 N	 SD	 CV
	









5	 72	 82.1 12.3 14.9	 66	 79.3 15.6 19.6	 138 80.9 13.9	 17.1
P-P/dp2-dp	 72	 38.1	 1.7	 4.4	 66	 38.8	 1.4	 3.6	 138 38.4	 1.6	 4.1
	
N1L.	 72	 17.2	 1.4	 8.1	 66	 18.4	 1.2	 6.5	 138 17.8	 1.4	 7.8
	
N1WA	 72	 11.2	 0.6	 5.3	 66	 11.1	 1.2	 6.3	 135 11.2	 0.5	 4.4












































































10.0	 11.0	 12.0	 13.0 I	 14.0	 05.0	 16.0	 07.0	 08.0	 15.0	 20.0	 30.0(in mm>
Figure 3.2: The statistical effects of co.bining soce of the groups for .easure.ents of N4 WA and ML in the Hakel sa.ple
• Group 2 Fesales	 Group 7 Fesales
Q Group 2 Males	 Group 7 Males
The biological realities have to be considered in the
interpretation of metrical data and in the choice of which
measurement to take. It is important to be aware of the different
kinds of information given by different	 measurements.	 As
discussed above, some measurements are less variable and better
size indicators. Among those discussed here, tooth widths
seem particularly useful in having low sexual dimorphism and
low age-related variation and therefore are particularly suitable
for looking for separations between wild, and domestie populations
and for comparing heterogeneity in different samples; also, for
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looking	 at	 genetically-based size changes as they 	 are,
generally,	 less	 affected by environmental	 factors	 than
postcranial measurements. Among postcranial measurements, humerus
HCT,	 radius BP,	 ulna LPA, pelvis LAR, tibia BdP, Bfd,
astragalus GL1, Glrn and LA seem to be usefu].1 as )	a) they are
usually more commonly found in archaeological samples,
	 b) they
are measurable in specimens that are too battered for other
measurements to be taken, C) they show relatively less sex
and/or age-related variation (Payne and Bull, 1988). The log
ratio technique used in this paper allows us to look at different
measurements in relation to each other and to compare the
indications given by different measurements, and brings out the
differences in distribution and proportion (FSs.69,70).
Finally, measurement distributions, especially when the realities
of skeletal biology and growth are better understood, are likely
to provide us with valuable additional i.nformation about animal
populations and man-animal relationships.
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CHAPTER V
VARIATION IN SKELETAL ELEMENTS BETWEEN WILD PIG POPULATIONS
(Appendix: P9es 25S-306 ; 31L1-3L6)
In this chapter modern populations from various parts of the
world are examined in order to attempt to evaluate environmental
influences on populations and to establish what the phenotype of
modern wild forms living in various environments and econiches is.
Modern Examples
Values for different measurements of 1 primitive domestic and 20
wild pig samples from varicbas parts of the world are compared by
means of common standards, based on measurements of the Hakel
pigs (in the case of cranial measurements) and Iranian pigs (in
the case of postcranial measurements), by the log ratio method
(Simpson,Roe and Lewontin,1960) and by the "size and shape"
statistic of Penrose (1954). All the measurements taken were
analysed and the results are presented on pages between 81 rd
ioi. Metrical data are not given for the samples which consist of
less than 5 specimens. Interpretation was made on the basis of
reliable measurements1
 i.e - mainly tooth widths. In the case of
postcranial measurements comparison is based on some of the most
commonly used measurements, such as pelvis LAR, astragalus GL1,
GLm and recently introduced measurements such as humerus HCT
(Payne and Bull, 1988), radius ErP, ulna LPA, tibia Bfd, and
astragalus LA. The application of the log ratio technique and
these standard measurements to various pig samples showed the
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existence of some differences between these samples and the
samples from Hakel and Iran.
1. Ziguinchor, West Africa:(Appendix : Pages 252, 259, 314')
Ziguinchor is a small village located in Senegal, between Gambia
and Portuguese Guinea (cj. 20. It was a Portuguese colony in the
16th century. The pigs living in this area are primitive domestic
animals who freely wander in the village and eat whatever they
can find (personal communication with P.Ducos, December 1987). 31
cranial specimens examined showed a clear separation from the
Hakel specimens. As it is seen in ±ables and iures on ?aces l,
104, 12.1, Zigulnchor pigs are much smaller than the Hakel ones, 8-
23 % in tooth widths.
2.Tunisia: (Appendix : P9es 260,,	 1S'
5 cranial specimens collected from the Messuna mountains 	 also
showed	 differences from the Hakel animals.	 Most of	 the
measurements of Tunisian population are smaller than those of
the Hakel ones, 3-10 % in tooth widths 	 82lO4,l2f)
3. Spain: (Appendix : Paies 2.61 , 316)
6 cranial specimens came from the Andalusia area in southern
Spain. Differences are again considerable between Spanish and
Hakel wild pigs, all measurements show that the Spanish pigs are
smaller than Hakel ones (tooth widths 4-13%). (cS. 3,3OAl2.1').
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4. Italy: (Appendix : Pages 2C2 263 k 317)
This sample consists of 27 cranial specimens. The largest part of
the material came from Sardinia and a few from central Italy.
(Personal	 communication	 with	 Azzeroli,	 September	 1986).
Measurements	 show that they are smaller than their Hakel
counterparts (1-18% in tooth widths). (s. %4 12.
5. France: (Appendix: Paies 2-64 31.)
5 cranial specimens examined in this research came from the
southern part of France. Tooth width measurements seem to be 0-7%
smaller than those of the Hakel ones (S. 	 tOL').
6. Netherlands: (Appendix: 2aes 2S, 	 19, 3Zb)
18 cranial and 13 postcranial specimens examined in the present
study are from the south and central parts of the country
(Brunderink, 1977; Wijngaarden-Bakker and Maflierpaard 1982 and
personal communication with G.Smeenk, September,1986). Tables
and 9ureS or aces lOLt an 1I. compare the cranial measurements of
wild pigs from the Netherlands with those from Hakel. As seen in
the tables and figures, the two samples do not seem to be
noticeably different from each other.	 aes on	 7 and 107
show the differences between postcranial measurements of wild
pigs from Netherlands and those from Iran. The Dutch wild pigs
seem to be smaller than those from Iran.
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7. Germany: (Appendix: Pa9es 267-2S1; 32130)
Besides the Hakel material examined in detail in the previous
chapter, three more samples were examined coming from this part
of the world. Two of these samples are quite large and
homogeneous and were treated separately to see if there are any
differences between these populations living separately in close
and similar environments. The third sample is smaller and comes
from various parts of Germany.
One of the large samples consisted of 135 cranial specimens from
Schleswig Holstein, a large hunting area near Kiel in northwest
of Germany (personal communication with G.Heidemann, 	 October,
1986).
The other large sample was from Darss and consisted of 101
cranial specimens. Darss is a little isolated peninsula located
within the province of Rostock, in northeastern Germany, south of
the Baltic Sea. Darss is a mixed forest. There is no agricultural
land for crops around the area, but some meadows for domestic
stock (personal communication with M.Stubbe, January, 1987).
Finally, 39 cranial and 17 postcranial skeletal elements were
collected in various parts of Germany.
The results of the analyses of these three samples show that they
are not different from the Hakel pigs (see a.es	 SO. 31 104
and 12.1 -far cietas. However, postcranial measurements shows that
they are slightly smaller from the Iranian wild pigs (fS.
9, Wi, izi).
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8. Austria: (Appendix: Pae 	 2., 331)
20 cranial specimens were analysed. They are all from the eastern
part of Austria (personal communication with E.Pucher, November,
1986). Austrian wild pigs seem to be larger than Hakel pigs.
Tables juresons 2.105 andifl show the differences between
Austrian and Hakel samples. They are 0-7% larger in tooth widths.
9. Hungary: (Appendix: faes 2.%3, 332.)
There was only 1 cranial specimen available for examination.
Pa	 105 shows that all the measurements of this adult specimen
are much larger than Hakel specimens except for
	 some of the
tooth length measurements and the measurement C.
10. Poland: (Appendix: Paxes	 2.)
2 cranial specimens are from Galicia, among the Carpathian
mountains of south-eastern Poland.Fu re 4.2 ( . 1os)shows the
differences between the measurements of these two cranial
specimens and those of the Hakel ones. Polish animals seem to be
larger compared with the Hakel pigs.
11. Czchechoslovakia: (Appendix: ?aces 2%3 32
The only cranial specimen came from Slovakia, south of the
country. This specimen displays the same kind of affinities as
the Hungarian one (. 1o5').
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12. Romania:	 (Appendix: Fôjes 24,32)
4 cranial specimens examined here came from various parts of
Romania. Page 105 shows that these animals are also larger than
the Hakel ones.
14. Turkey: (Appendix: Pages 285-288; 333-334)
47 cranial and 20 postcranial specimens were examined. The
largest part of the material came from Kizilcahamam, north
central Turkey (Payne and Bull, 1988). The rest of the material
is from various parts of Turkey; from the Bolu mountains,
northwest of Turkey; from the Antalya region, southwest of
Turkey, and from Elazi, east of Turkey. Wild pigs live almost
anywhere in Turkey, from Thrace to various parts of Anatolia,
from sea level up to 2000-2500 m. above sea level. They are shot
by the villagers because of the damage they do to crops
(Kurnerlove, 1975 and personal observations).
Tables and figures on pages 93,105 and 121 show that the Turkish
wild pigs are a little larger than the Hakel ones. The
differences are 2-11 % in tooth widths. Table 19.2; and Figure 5
(pgs.94,107) are about the differences between Turkish and
Iranian wild pigs. It seems that Turkish wild pigs are not much
different from their Iranian counterparts.
14. Israel: (Appendix: Pages 289-295; 335-338)
The material examined here is from the northern part of the
country;	 namely from the Upper Galilee and Hula regions, and
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some were from the central part of the country. The wild pig had
already been recorded in these regions by Tristam (1866), who
said that they used to live in thickets by the Jordan and the
Dead Sea, extending even to the bare wilderness of Judea.
Bodenheimer's (1958) observations (which are obviously valid
today) showed that they occur in Upper Galilee, especially in the
Hula thickets, but have disappeared from the coastal plain. Hart
(1891) saw them near Beersheba and found them abundant on the
northern Negev between the Char and Gaza. Tables and figures on
pages 95, 106 and 121 compare the cranial measurements of wild
pigs from Israel with those of Hakel pigs. As seen in the tables,
the wild pigs from Israel are also slightly larger than the
Hakel ones (0-9% in tooth widths). However, they seem to be
smaller than the Iranian wild pigs, 10-11% in front limbs and 3-
13% in hind limbs (pgs. 96. 107, 121).
15. Iraq: (Appendix: Pages 296, 339).
12 cranial and 4 postcranial elements came from Baghdad,
Baradost and Amara. The material was colleted by Reed in 1954-55
(personal communications with Reed, April, 1987). The principal
habitats of wild pigs in this region are within the following
biotic provinces in Iraq;
a. Alluvial plains and their waterways, which extend from the
Persian Gulf up to the Euphrates to Hit, on the Tigris to Samarra
and to Ahwaz (altitude 0-600 ft) (Hatt 1959).
b. Kurdish mountains, with altitudes 1.000-14.000 ft.. the forest
77
zone here extends 2.000-14.000ft.in elevation, and is an open
oakland (Hatt, 1959). They have been reported in abundance in the
parts of the river valleys where there is sufficient cover, and
they are occasionally reported on the open plains. They spend the
summer in the mountain areas living on river bottoms,and in
winter, in oak-woods on hill slopes (Hatt, 1959; Ainsworth 1838;
Metaxas 1891; Kinnear 1916; Pitman,1922; Cheesman,1920: Sanborn
1940; Thesiger,1954).
Tables and figures on pages 97, 105 and 121 show that the wild
pigs from Iraq are larger than Hakel wild pigs (3-12% in tooth
widths) and they do not seem much different in size from the
Iranian pigs (pgs. 98, 107).
16. Iran: (Appendix: Pages 297, 340)
24 cranial and 15 postcranial elements were available for
study (see pg 41 for details). The differences between Iranian
and Hakel wild pigs can be seen on pages 99, 105 and 121.
The tables and the figures indicate that the Iranian pigs are
also larger than the Hakel ones (1-10% in tooth widths).
17. India: (Appendix: Pages 298, 341)
16 cranial specimens examined in this research came from various
parts of India. Some of the tooth width measurements of these
animals are 0-7% larger than those of the Hakel ones while some
of them 0-4% smaller (pgs. 100, 106, 121).
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18. West Siberia: (Appendix: Pages 300, 342)
5 cranial specimens came from the Tunkinsk mountains, in western
Siberia. Wild pigs from this area seem to be larger than their
counterparts from Hakel (1-14% in the tooth widths), (pgs. 101,
106, 121).
19. China: (Appendix: Pages 300, 343)
28 cranial specimens from China were analysed in the present
research. Most of the material is from the eastern half of the
country. Measurements do not show a considerble differences in
size between the China and Hakel samples (pgs. 102, 106, 121).
20. Sumatra: (Appendix: Pages 301-306; 344-346).
93 cranial specimens from Sumatra were examined in the present
study. Comparison of the measurements of the wild pigs from this
part of the world with those from Hakel shows that the wild pigs
from Sumatra are different from the Hakel pigs, they are much
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As seen throughout this chapter, there is a range of variation in
size among the samples of Sus scrofa ( s. 104407)• However, i1
is possible to group some of these populations together on the
basis of the size variation. Tabe rd cU9S °fl êS 115-120 show
the combinations of populations of similar size. Populations





Each group and the remaining single populations from Ziguinchor,
Tunisia, Israel, India, West Siberia, China and Sumatra were
compared using the standards established on the first group
(Turkey+Iran+Iraq).
The combined populations from Turkey,	 Iran and Iraq show
homogeneity (coefficients of variation vary between 3.5-6.9 	 in
tooth widths and 4.6-10.2 in postcranial measurements) even
though the first two populations are classified as Sus scrofa
l ybicus and the third as Sus scrofa attila by Groves (1981),
( Dc5. uS, 11721)
The wild pigs from Austria, Germany, the Netherlands and France
which all belong to Sus scrofa scrofa (Groves, 1981) are also
grouped together ( see. ?aes t5 117,	 ). The coefficients of
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variation of the sample vary between 4.2-8.2
	 for tooth widths
and 4.0 -11.7	 for postcranials. The southern version of this
group (the ones from France) is smaller (5ee.	 a.cd 10k)
while the north eastern European version (the ones from Austria)
is larger ( pcs. A , 10 aflc 117 ) than the Halcel pigs. This
might perhaps be explained by the shortage or abundance of the
food sources which are available to them in the econiches that
they inhabit. However, the differences seem to be relatively
minor. They are thus not considered to be different subspecies
but are simply slightly smaller and larger versions of
scrofa. scro4a..
Coefficients of variation of the next group (Italy+Spain) are
larger (4.3-12.9 in tooth widths). Most of the specimens from
Italian material came from Sardinia and the Spanish ones from
Andalusia (see pg. 73). Specimens which came from Sardinia and
Andalusia are considered as they belong to the subspecies of
scrofa meridionalis. However, among the Sardinian specimens,
there are a few specimens from central Italy which are considered
as they belong to Sus scrofa scrofa (Groves,	 1981). The
relatively higher coefficients of variation in this group might





The	 last	 group consists of the specimens
	 from	 Poland+
Czechoslovakia+Hungary+Romania ( See	 115 17 a.n '120).
According to Groves, the specimens from Poland and Czechoslovakia
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belong to the subspecies of Sus scrofa scrofa and the ones from
Hungary and Romania to SUB scrofa attila. (Groves, 1981). Our
specimens showed that they are more or less the same size. The
coefficients of variation vary between 3.9 and 7.2
	 for this
group.
The comparison of each group and the remaining single populations
analysed in this chapter with the group from Turkey, Iran and Iraq
gives the following results:
The nature of the size variation, in most cases, is geographical
except in one sample which is the one from Ziguinchor. In the
case of the Ziguinchor pigs , which are the smallest of all,
(18-26% smaller than the control group) human interference is the
reason, and they are in fact primitive domestic animals.
The Tunisian population falls into the category of Sus scrofa
al g ira (Groves, 1981) and they are 9-13 % smaller than our
control group. The t tests show significance at 0.01 level for
all measurements	 11S).
The pigs from Italy and Spain are members of the Sus scrofa
meridionalis	 group.	 The	 animals	 of	 this	 group	 are
8-19% smaller.	 than the ones from Turkey, Iran and Iraq.
Significance level is 0.01 ( s. 1 1S ,
 117 and t22. 1. There are
a few alternative explanations of their being similar to each
other in their small size: a) they are feral domesticates, b)they
may represent independent adaptation to similar habitats, C) they
might have been widespread over southwestern Europe once, but
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they became isolated in different pockets because of some
environmental changes (Groves, 1981).The first explanation is
more widely accepted, particularly for the Sardinian population.
The absence of a wild ancestor for the pigs indicates that these
animals must have been introduced from the mainland by humans
intentionally or inadvertantly during the Early Neolithic (Ca.
5000 BC), soon after humans occupied the island (Keller, 1899,
Wigne, 1987).
The specimens from Austria, Germany, the Netherlands and France
are also smaller than the Turkish, Iranian and Iraqi pigs (1-7%),
and the differences seem to be significant (cs. k5,1171i).
The specimens from Poland, Czechoslovakia, Hungary and Romania
are a little larger than our control group (2-7%) but differences
do not seem to be highly significant 	 15J Ui 12O.
Pigs from Israel are also smaller when compared with the animals
from Turkey, Iran and Iraq (1-7% in toth widths and 3-13% in
postcrariialz. However they are all considered as they belong to
the same subspecies, Sus scrofa lybicus (Groves, 1981).
Parametric t tests show significance at the 0.01 level for most
of the measurements (
	
116).
The subspecies of Sus scrofa cristatus of India also seems to be
smaller than our control group (3-7%). Parametric t tests show
significant differences at the 0.01 and 0.05 levels for some
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measurements (. 11).
The next population from Siberia is classified as Sus scrofa
sibiricus which is described as being in size a fairly small
scrofa by Groves (1981). Our small sample does not show much
difference to the control group.
Comparison of Chinese pigs with the pigs from Turkey, Iran and
Iraq shows that the Chinese pigs, which belong to the subspecies
Sus scrofa moup inensis, are slightly smaller than their middle-
eastern counterparts (. IL6').
The last population in our sequence is from Sumatra. These
animals are considered to belong to the subspecies Sus scrofa
vittatus. According to Groves there is an enormous range of
variation in size among geographical samples of this subspecies.
Groves says that within Sumatra the two respectable samples from
two different location are very different in size (Groves,
1981). Our sample shows that they are significantly smaller than
the wild pigs from Turkey, Iran and Iraq (7-14%). Parametric t
tests show significance at the 0.01 level for all measurements
except for P4 which is, in fact 1% larger (see. ). This
might well be an indication of some regional genetic differences.
In order to evaluate any variation in shape, the "size" and
"shape" statistic of Penrose (1954) was used. Some cranial and
dental measurements were compared together. Standard deviation
units (see pg.22-23) were calculated using the Hakel sample and
this population was compared to the others.
	
afe 12.1 gives the
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basic information used and Figure 6 the relationships of "size"
and "shape". The results of these analysis are as follows:
By this method, there is further evidence of a clear size
variation in some populations and It clearly separates the small-
sized populations [Ziguinchor (2), Italy (5), Spain (4)) from the
large-sized group [Poland+ Czechoslovakia+ Hungary+Romania (11)].
Populations from Tunisia (3) and Sumatra (19) also diverge from
the Hakel population. They are smaller than the Hakel pigs. Small
differences between central European populations are negligible.
Middle Eastern populations [Turkey (12), Iran (13), Iraq (14)]
are larger than the rest of the groups except group 11
(Poland+Czechoslovakia+Hungary+Romania).
Shape variation is not well marked, unlike size variation,
although some groups diverge from the Hakel position. Shape
differences especially separate group 2 (Zigulnchor)* from group
11 (Poland+Czechoslovakia+Hungary+Romania) and group 17 (west
Siberia).
As a result, we might suggest that there Is a range of variation
in size and shape among the samples of this species. In some
cases	 differences	 are minor,	 in	 other cases they	 are
considerable. Body proportions, within limits, are readily
changed by diet. For instance, experiments show that domestic
pigs can remain healthy and fertile on a diet which stunts their
growth (Hammond, 1965). If the same applies to wild pigs the
crowding and sub-optimal diet could have effects on the size of
* comesic
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the animals. In some habitats where environments may be unusual
or sub-optimal and the animals may have the opportunity to range
over more varied habitat, non genetic effects may occur as it is
the case between southern and northern versions of Sus scrofa
scrofa and Sus scrofa lybicus (see pgs. 109 and 111). Among the
samples analysed in this chapter, the differences within the
groups are relatively minor and may reasonably be explained by
the differences in the habitats that they inhabited. However, the
differences between the groups are significant enough to accept
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1	 2	 3	 4	 5	 6	 7	 8	 9	 1011	 12	 13	 14	 15	 16	 17	 IS	 IS
6.85 4.55 7.08 6.20 6.00 7.28 6.76 5.4 6.80 7.16 11.06 1.48 7.30 7.97 7.3C 7.12 6.95 6.45 5.95
21.05 16.50 20.22 18.77 18.18 20.96 21.03 21.28 21.54 21.77 23.16 22.73 22.69 22.88 22.07 21.01 20.01 21.66 18.92
24.50 20.16 23.00 23.00 21.83 25.16 24.50 24.00 24.66 25.83 26.83 25.00 25.16 25.16 24.16 22.50 26.16 25.33 23.16
N2WA	 23.00 18.00 21.12 21.75 20.00 23.50 22.75 22.87 23.12 24.50 24.75 24.12 24.62 24.50 23.75 23.00 24.50 24.12 22.12
N'A	 20.50 15.80 19.65 13.16 17.64 19.50 20.73 19.22 21.31 21.57 22.62 21.63 22.20 22.05 21.54 20.93 21.12 21.30 20.11
Distances of the I4akeI pios fro. brie rest (in coat UDDP? jaw and teeth •easureunts.I
1-2	 1-3	 1-4	 1-5	 1-6	 1-7	 1-8	 1-9	 1-10	 I-lI	 1-12	 1-13	 1-14	 1-15 1-16	 1-17	 (-18 1-19
Size	 17.45 0.91 1.97 6.00 -0.01 0.00 0.26 -0.09 -0.97 -6.27 -1.03 -1.47 -1.77 -0.34 0.00 -0.33 -0.35 0.84
Shape	 0.93 0.52 0.27 0.64 -0.36 0.02 0.29 -0.09 -0.18 _0.75 -0.17 .0.29 -0.16 .0.25 0.25 _0.94 .0.27 0.62
Table 2: Soae cranial •easure.ents, ex pressed in standard deviation units and e.ployed in the Penrose 1 size and shape analysis,
co.parina tne aodern wild pi p sa.aie (ro. Hakel in relation to the rest. For brevity, these sasoles were assioned the nuaDers
(-19, as follows: I. Hake!: . Ziouinchor; 3. Tunisia; 4. Soasn: 5. Italy: 6. Netherlands: 7. 6er.anv; 8. Schleswio Holstein;
9. Darss; 10. Austria; 11. Poland+Czecnosloyakia+Hunaaryi-ko.aiva; 12. Turkey; 13. Iran; 14. Iraq; 15. Israel; 16. India;
17. W.Siberia; 18. China: 19. Sucatra





To separate larger wild from smaller domestic animals, or to
investigate size changes between different periods, suitable
measurements should ideally show low variability. The
contribution of the variation discussed in Chapters IV and V must
be considered while using and interpreting the different
measurements taken on samples of pig bones from archaeological
contexts. All the measurements taken were analysed in this
research but the interpretation was made on the basis of the most
reliable measurements, as was the case in the previous chapter
(see pg 71). Namely, mainly tooth widths, humerus HCT, radius
BpP, ulna LPA, pelvis LAR, tibia Bfd and astragalus LA.
Archaeological examples
In the following examples, values for different measurements are
compared by means of common standards based on measurements of
the Hakel sample (for cranial) and Iranian wild pigs (for
postcranials) using the log, ratio method (see pgs. 20, 21). Pig
samples from archaeological sites were also compared with the
modern samples from the same countries (pgs. 166-176).
The following regional examples are concerned with the degree of
separation of wild and early domestic pigs. Some of these
examples have been studied previously by various scientists. It
was not always possible to find the same specimens published by
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previous investigators, and this was partly because material was
removed for analysis and then not returned, and partly because
of collection reorganization. However, some specimens which were
not included in previous publications were fortunately found and
analysed.
1. Turkey
1. 1. Erbaba/Suberde: 	 (Appendix: ?aes 3L7- 51., 42)
Unfortunately the material from these two sites had to be
treated as a single group as it was all mixed up when recovered
from Dexter Perkin's house. The material was removed to Cambridge
Massachusetts, but it could not be sorted out in the absence of
proper documentation for the collection. However, a large part of
the sample is from Erbaba (personal communication with Meadow,
May, 1990).
The two sites are located some kilometers apart in the central
Anatolian plateau and were excavated by Bordaz (1973). The
general environments around the two sites are extremely similar
(Perkins and Daly, 1968). C14 dates for Suberde are between 6520-
5584 BC (Bordaz, 1973). There are no C14 dates for Erbaba, but
the site is dated to Ca. 5500-5300 BC on the basis of
archaeological remains (Daly, 1970). Both sites are small, but
Erbaba is more developed than Suberde with its architecture and
several types of pottery which do not exist in Suberde. Daly
suggests that there is no evidence for the domestication of
animals in Suberde while in Erbaba the main food animals are
123
probably domestic. Following table gives the measurements data of
the material. The distributions of measurements are presented in
Ppendtx (. AZ).
M...UT.fltI	 ii	 N	 N	 SD	 CV	 Neaaur...nt,	 N	 N	 3D	 cv
(n-li
	
dp3 l	 25	 12.2 - 15.3	 14.0	 0.7	 5.0	 Scapula	 CLp	 11	 39.0 - 49.0	 13.9	 3.7	 8.4
	
dp 4 l	 32	 14.0 - 16.5	 15.3	 0.7	 4.5	 SLC	 15	 24.0 - 35.0	 29.2	 3.2 10.9
24	 15.6 - 20.7	 18.7	 1.2	 6.4	 DC	 12	 27.0 - 34.0	 30.0	 2.5	 1.3
	
M 2L	 17	 20.8 - 25.4	 23.2	 1.1	 4.7	 SBC	 13	 11.0 - 16.0	 13.4	 1.7 12.6
	
bf 3L	 3	 36.4 - 37.6	 37.2	 0.7	 1.9	 Nurus	 Bd	 7	 49 0 - 51.0	 52.9	 4.3	 9.1
	
6p41	 12	 18.7 - 23.5	 21.1	 1.4	 6.6	 9?	 35.5 - 44.5	 39.9	 2.9	 7.4
	
P 41.	 13	 14.9 - 17.6	 16.3	 0.9	 4.9	 MC?	 13	 22.5 - 27.0	 29.3	 1.5	 6.1
	M1L 	 16	 16.9 - 20.7	 19.3	 1.1	 5.6	 RadIna	 DpP	 7	 35.0 - 42.5	 39.9	 2.7	 6.7
	
M 2
	 4	 23.2 - 27.1	 24.3	 1.2	 4.9	 Dp	 7	 24.5 - 29.5	 27.6	 1.9	 6.5
	
H3L	 5	 41.5 - 46.2	 13.7	 1.9	 4.3	 Ulna	 DPA	 4	 42.0 - 46.5	 43.6	 2.0	 4.5
	
dp3wp	 29	 8.6 - 10.3	 9.7	 0.4	 4.1	 LPA	 5	 31.0 - 35.0	 33.2	 2.0	 6.0
	
dp4w•	 32	 11.1 - 13.2	 12.5	 0.6	 4.1	 ac	 a	 26.0 - 35.5	 29.1	 3.3 11.7
	dp4wp	 33	 11.4 - 13.6	 12.7	 0.6	 4.7	 MC III	 Sp	 3	 19.5 - 22.5	 20.0	 2.2 11.0
	
M1VA	 21	 14.0 - 16.3	 15.1	 0.9	 5.2	 MC IV	 Ip	 2	 23.5 - 26.0	 24.8	 1.9	 7.2
	
NWP	 25	 14.5 - 16.6	 15.5	 0.7	 i.s	 Tibia	 DdP	 I	 34.5 - 43.0	 38.1	 2.6	 6.8
	
M 2WA	 17	 17.0 - 20.1	 19.1	 0.7	 3.6	 Bfd	 7	 27.0 - 31.0	 29.9	 1.4	 4.9
	
N2P	 14	 17.8 - 20.6	 19.0	 0.7	 3.6	 Dd	 I	 31.0 - 37.5	 33.4	 2.2	 6.5
10	 20.7 - 24.0	 22.0	 1.0	 4.5	 Mtragalui CZ.1 24	 46.5 - 57.5	 51.9	 2.5	 4.9
	
dp 4 wa	 17	 7.0 -	 1.5	 7.5	 0.4	 4•3	 DL.. 24	 41.5 - 51.5	 46.3	 2.4	 5.1
	
dp 4wp	 17	 9.1 - 10.3	 9.5	 0.4	 4.2	 Od	 24	 29.5 - 36.0	 32.5	 1.6	 4.9
16	 9.5 - 11.0	 10.2	 0.4	 3.9	 LA	 25	 38.0 - 45.5	 42.3	 2.2	 5.7
	
HWA	 18	 10.5 - 13.3	 11.4	 0.7	 6.1	 Calcan.um	 CD	 9	 36.5 - 40.0	 38.1	 1.6	 4.1
	
M1VP	 19	 11.4 - 13.5	 12.4	 0.6	 4.9	 1	 10	 33.0 - 37.5	 34.9	 1.3	 3.7
M7WA	 17	 j4.7 - 16.9	 15.6	 0.7	 4.4	 2	 15	 14.0 - 19.0	 15.6	 1.4	 8.9
	N2WP	 13	 14.9 - 17.9	 15.8	 0.9	 5.6	 Bp	 1	 20.0
N3WA	 12	 17.0 - 19.6	 18.4	 0.8	 4.3
Table 29 : Metrical data from Erbaba/SUberde
The variation in reliable measurements is not so large that it
could not be found within a single population. The coefficients
of variation are not all that high either, 3.6-6.1
	 for tooth
widths and 4.8-6.8 for postcranials. P9es 1..6 a.r 172. show
the comparison of Erbaba and Suberde pig bones with those of the
modern Turkish wild pigs. Here again measurements of Erbaba and
Suberde pigs do not seem to be particularly smaller than those of
their modern wild counterparts. We might therefore conclude that
there is no evidence of domestication at these sites.
1. 2. çayonii:	 (Appendix:	 as 352.-366, 4Z, LO
Cayoriii lies 7 km. southwest of the town of Ergani, Diyarbakir in
southeastern Anatolia. It is situated on the northern bank of the
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Boazçay, a small tributary stream of the Tigris river. The site
has been excavated by a joint team of Istanbul, Chicago and
Karlsruhe Universities. There are three main phases of occupation
at the site:
Phase	 I - The main Prepottery Neolithic settlement composed of
5 subphases and various architectural layers.
Phase	 II - Pottery Neolithic settlement. Mainly Pre-Halaf Ian,
Late Chalcolithic and Early Bronze Age I.
Phase III - Early Bronze Age II, III and Iron Age. During this
phase çayonii seems to have been used as a burial
ground. As no habitation layers were recovered, the
excavators think that the EBA II and III settlement
is somewhere in the vicinity (Ozdoan M.and Ozdoan
A., 1c3').
The suggested date for the PPN levels at the site is 7250-6750 BC
(Braidwood, 1986).
All the faunal material analysed by Reed, Lawrence and currently
myself come from Phase I. Stampfli measured some pig bones from
this phase and suggested that the pigs from çay6nU were
domesticated (Lawrence 1980 1S2).
The distributions of measurements for pig bones from çaycnü are
shown in Appendix 4Z4O') . As it is seen in the figures
none of the measurements indicate any clear bimodality. Table 30
shows that the coefficients of variation vary between 4.0-8.6 in



































B	 H	 SD	 CVN	 B	 N	 SD	 CV	 N...UZ.SfltU	 N	 (n-i)
(n-i)
2	 32.5 - 50.5	 41.5 12.7	 30.6	 Scapula	 aLp	 57	 32.5 - 53.0	 13.6	 4.7	 10.7
4	 73.0 - 76.0	 73.9	 2.3	 BLC	 53	 21.5- 34.5	 21.3	 4.2	 5.3
6	 62.0 - 70.0	 71.3	 6•7	 3.3	 00	 39	 22.0 - 35.5	 29.2	 3.9	 13.3
2 155.0 - 165.0 160.0	 7.1	 SOC	 34	 9.5 - 17.5	 13.2	 3.2	 21.2
2 219.0 - 233.0 226.0	 99	 Hu.Szus	 Bd	 76	 33.5 - 59.0	 40.5	 4.7	 9.67	 49.5 - 113.5	 06.6 21.9	 25.2	 0?	 75	 31.0 - 41.5	 36.7	 32	 8.7
2	 47.0 - 54.0	 50.5	 49	 NC?	 80	 20.0 - 26.0	 23.1	 1.7	 1.3
3	 27.5 - 36.0	 31.2	 44	 11_i	 Radlua	 BpP	 66	 31.3 - 41.5	 36.1	 2.0	 7.7
2	 40.3 - 30.5	 49.3	 1.4	 2.1	 Dp	 60	 20.0 - 31.5	 24.0	 5.2	 20.9
2	 38.5 - 41.0	 39.0	 1.0	 4.5	 Bd	 12	 30.5- 47.0	 44.3	 2.0	 6.3
9	 40.5 - 47.0	 43.3	 2.3	 5.3	 Bid	 9	 35.0- 40.5	 37.2	 2.4	 6.4
4	 76.0 - 62.0	 79.5	 2.6	 3.2	 OPA	 53	 29.5 - 55.5	 42.2	 6.7	 15.1
41	 12.6 - 15.3	 14.0	 0.6	 4.2	 600	 0	 29.0- 41.5	 36.9	 5.0	 13.5
63	 13.0 - 16.4	 14.9	 1.4	 9.3	 1.0	 6	 40.0- 04.0	 67.1 13.0	 19.3
91	 16.0 - 20.4	 18.3	 1.1	 6.0	 t.Pk	 78	 25.5 - 30.5	 30.7	 2.7	 8.7
25	 21.5 - 26.0	 23.2	 1.0	 4.3	 BPC	 90	 10.5 - 33.0	 24.0	 3.1	 12.5
14	 31.5 - 41.5	 36.0	 2.7	 MC XII	 Op	 21	 16.5 - 24.5	 20.3	 2.9	 14.2
20	 19.4 - 23.4	 21.1	 1.0	 4.6	 MC IV	 Op	 32	 16.0 - 25.0	 10.6	 2.5	 13.4
19	 15.0 - 17.0	 16.0	 0.6	 3.7	 P.ivl.	 LAB	 29	 27.5 - 39.5	 34.5	 2.6	 7.5
63	 15.0 - 20.1	 10.3	 1.7	 6.5	 Ok	 2	 30.1 - 42.5	 40.3	 3.1	 7.6
40	 21.4 - 26.2	 23.5	 1.3	 5.5	 p•	 DcP	 9	 25.5 - 39.5	 32.1	 3.7	 11.530	 34.6 - 49.4	 40.3	 3.4	 6.3	 p	 3	 60.5 - 03.0	 73.7 12.4	 16.,
41	 8.5 - 10.5	 9.3	 0.5	 5.3	 od	 12	 44.5 - 61.0	 55.8	 5.3	 9.4
58	 11.3 - 13.3	 12.4	 0.5	 4.0	 0?	 6	 23.5 - 29.0	 26.5	 2.1	 7.9
67	 11.2 - 13.0	 12.3	 0.6	 4.1	 ?lbi.	 Op	 7	 50.0 - 66.5	 57.1	 5.7	 9.989	 13.3 - 16.2	 14.9	 0.7	 4.6	 BdP	 74	 30.0 - 40.5	 36.0	 2.4	 6.6
79	 13.4 - 16.5	 15.1	 0.7	 4.6	 Bid	 61	 21.5 - 32.0	 20.0	 1.6	 3.7
24	 16.2 - 20.7	 10.6	 1.1	 5.0	 o	 60	 25.5 - 40.0	 32.0	 2.7	 0.4
27	 15.0 - 20.5	 10.5	 1.3	 7.0	 Aatraqalus OL1 127	 39.0 - 57.5	 49.1	 3.7	 7.5
16	 20.2 - 22.6	 21.4	 0.9	 4.2	 CL. 117	 35.0 - 50.5	 43.0	 3.2	 7.3
34	 6.8 - 8.0	 7.3	 0.3	 4.1	 100	 24.0- 39.5	 29.4	 2.0	 9.5
32	 8.9 - 10.4	 9.6	 0.4	 4.1	 LA 122	 31.0 - 47.0	 40.0	 2.7	 6.6
22	 8.9 - 11.5	 10.3	 0.6	 5.8	 Ca1cansu	 CL	 14	 90.0 - 150.5 111.6 22.9	 20.5
62	 10.0 - 12.8	 11.3	 0.6	 5.3	 CD	 57	 29.0 - 41.0	 35.2	 2.5	 7.1
65	 10.6 - 13.4	 12.2	 0.6	 4.9	 1	 59	 28.0 - 37.0	 32.9	 2.1	 6.3
41	 14.0 -	 17.0	 15.5	 1.0	 6.4	 2	 70	 12.5 - 17.5	 14.7	 1.2	 8.1
42	 13.0 - 11.9	 16.0	 1.1	 0.1	 N1 III	 Op	 19	 13.5 - 33.0	 21.4	 3.9	 16.2
36	 16.2 - 21.8	 18.7	 1.	 MT IV	 Op	 12	 14.0 - 20.0	 10.1	 2.0	 11.0
Table 30 : Metrical data from cayónü -
Figures 121., IM (? 466,172") compare the measurements of Cayöraii pigs
with those of the modern Turkish wild pigs. As seen in the
figures, certain measurements show that some small-sized animals
existed at the site. When we consider this, together with the
slightly higher coefficients of variation, it may not be too
unreasonable to suggest that domestication had been initiated but
that the size differences were yet too small to produce any
bimodality, but this must remain a tentative suggestion.
However,	 recent	 excavations at Caybnü indicate that 	 the
Prepottery Neolithic settlement was sustained up to the Halafian
Period (Ozdoan, Hand bzdoan, Further analyses on the
material from pottery-bearing levels will most probably support
the suggestion rnadeabove.
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1. 3. Gritille:	 (Appendix: Paces	 67, 36 L31)
Gritille is a small mound located on the west bank of the
Euphrates river In southeastern Turkey. Excavations were carried
out under the direction of Ellis and Voigt. The excavations have
revealed remains of settlements ranging in date from Prepottery
Neolithic through to Early Bronze Age to Medieval and Ottoman
periods (Voigt and Ellis, 1981; Ellis and Volgt, 1982; Voigt,
1985). The early Prepottery Neolithic settlement is part of the
PPNB related tradition and is divided mainly into two groups on
the basis of architecture, a chipped stone industry and a
stratigraphical break in between
Upper Prepottery Gritille dated to 6050150 - 6240240 BC
Lower Prepottery Gritille dated to 629O24O - 692090 BC (Voigt,
1988).
Faunal analyses have been undertaken by Stein who suggests that
domestication had been initiated during the later stages of the
Prepottery Neolithic settlement (Stein, 1986; 1987).
The material analysed here is mostly from the Upper Prepottery
Neolithic phase ( see 5. 6? and 36S ) , but there are a few
specimens from the Lower Prepottery Neolithic and later periods.
Figure 23 ( p9 . A	 shows the distribution of the measurements
of the Gritille pigs. It can be seen in the scatter diagrams,
that most of the measurements are broadly distributed. Table 3
shows that the coefficients of variation are quite high; for




















































N	 R	 H	 SD
(n-i)
	8 	 11.0 - 14.3	 12.9	 1.3
	
11	 12.6 - 16.5	 14.6	 1.0
	
10	 14.3 - 20.2	 17.3	 2.0
	
4	 20.0 - 22.4	 21.3	 1.2
	
4	 30.0 - 35.0	 32.7	 2.2
	
ii	 17.2 - 21.8	 19.9	 1.4
	
8	 16.2 - 19.7	 18.9	 1.2
	
10	 7.4 - 10.5	 9.0	 1.0
	
10	 10.0 - 13.2	 12.0	 1.0
	
11	 9.9 - 13.7	 12.0	 1.1
	
10	 12.6 - 16.6	 14.6	 1.2
	
7	 14.4 - 16.6	 15.3	 0.9
	
5	 15.2 - 19.2	 17.3	 1.6
	
4	 14.5 - 19.0	 16.7	 1.9
	
4	 19.2 - 20.2	 19.7	 0.4
	
1.1	 5.7 -
	 7.3	 6.9	 0.5
	
15	 7.0 -
	 9.6	 8.8	 0.8
	
10	 9.8 - 12.2	 11.0	 0.8
	
6	 10.7 - 12.6	 11.7	 0.7
	
3	 19.5 - 23.0	 21.5	 1.8
	
3	 20.0 - 22.0	 21.0	 1.0
	
2	 32.0 - 32.0	 32.0
	
3	 31.0 - 31.5	 31.3	 0.3
	
3	 13.5 - 14.0	 13.7	 0.3
Metrical data from Gritille
Paes '166 ar\a '172 compare the Gritille pigs with modern wild
Turkish pigs. As it is seen in the figures, specimens from Upper
Prepottery Neolithic levels are smaller. The evidence of this
sample therefore strongly supports Stein's suggestion of early
domestication (Stein, 1986). Unfortunately, specimens from lower
levels are very few. Few measurements from these levels fall into
the far right of our standard line which indicates that these
specimens are even larger than our control group. Therefore,
there is no clear evidence that domestication was practised in
these	 early	 levels	 or whether the	 specimens	 represent
intermediate animals or were truly wild animals.
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1. 4. Hayaz Hbyük: (Appendix: Pa9es 36-73, 4t)
Hayaz Hbyük is a small mound situated on the right bank of the
river Euphrates in the province of Adlyarnan in southeastern
Turkey. It was excavated by the Netherlands Historical
Archaeological Institute in Istanbul under the direction of
Dr. Roodenberg, the director of the Institute. The mound
represents cultures of Prepottery Neolithic, Chalcolithic, Early
Bronze Age to Medieval times. The earliest period has been dated
to the 2nd half of the 7th millenium BC (Roodenberg, 1980; 1982).
Faunal material has been studied by Buitenhuis who suggests the
presence of domestic pigs at the earliest stage, but also says
that it could not be established with certainty on the basis of
the available analytical techniques (Buitenhuis, 1985).
Pax	 1O shows that the coefficients of variation are between
5.6-14.5	 for tooth widths and 9.8-19.4
	 for postcranials. i.Z4
jv- Apecdix (. L2) shows the distribution of the measurements.
Here again as it is the case in Gritille, a clear bimodality is
absent but scatters are wide. Hayaz Hoyük pigs from PPNB levels
seem to be smaller than their modern Turkish wild counterparts
1.6 nc 172. ). This may suggest heterogeneity in the
sample, which agrees with Buitenhuis suggestion. It is not
unreasonable to have evidence of domestic pigs at the site at
this early age as they appear to be domesticated in the Upper
Prepottery Neolithic levels (ca. 6050-6240 BC) of Gritille, which





































I	 N	 SD	 CV	 Hsaaurssflta	 N
(n-i)
37.0 - 55.0	 46.3	 9.0	 19.4	 Scapula	 GLp 11
40.3 - 59.0	 50.2	 9.3	 16.5	 SLC 14
23.3 - 71.0	 17.3 33.6
	 71.0	 50 12
15.0 - 47.0	 30.3	 5.7	 25.1	 s.c is
13.5 - 23.0	 17.3	 2.6	 15.0	 Nuus	 Bd	 9
31.5 - 41.5	 37.6	 3.4	 9.0	 5?	 9
66.5 - 75.0	 70.1	 6.0	 5.4	 NC?	 9
11.5 - 14.0	 12.5	 0.9	 7.0	 Radlu.	 lpP 11
12.5 - 16.2	 14.2	 1.1	 7.7	 Dp 12
14.2 - 19.7	 17.2	 1.4	 1.1	 Ulna	 DPA	 3
15.6 - 24.0	 21.5	 1.9	 5.7	 LPA	 5
35.5 - 39.6	 35.0	 2.2	 5.7	 IPC	 5
17.2 - 20.9	 19.6	 1.2	 6.1	 MC III	 Ip	 5
13.4 - 16.5	 14.1	 1.2	 1.1	 MC IV	 Bp	 3
15.2 - 20.0	 17.3	 2.1	 12.1	 ?tbla	 SdP	 9
19.3 - 25.1	 21.9	 2.0	 9.1	 ltd	 9
27.0 - 43.7	 36.0	 4.3	 11.9	 Dd	 9
7.3 - 9.4	 5.6	 0.7	 8.1	 lID	 S
9.5 - 12.7	 11.5	 0.9	 7.1	 Aatraqalua aLl 15
10.0 - 13.2	 11.7	 0.9	 7.6	 01.. 15
11.6 - 16.5	 14.4	 1.3	 9.0	 Id 15
11.6 - 17.0	 14.7	 1.1	 9.3	 LA 15
14.6 - 22.0	 38.5	 1.8	 3.7	 Catcan.ua	 CD	 2
14.8 - 19.9	 15.4	 1.5	 8.1	 1	 2
17.5 - 23.5	 21.4	 2.0	 9.3	 2	 2
5.6 - 7.4	 6.6	 0.5	 7.5
7.5 - 9.8	 5.7	 0.7	 1.0
5.1 - 9.5	 5.9	 0.5	 5.6
1.6 - 11.6	 10.7	 0.7	 6.5
9.2 - 13.0	 11.3	 0.9	 7.9
12.2 - 16.2	 14.1	 1.2	 1.3
12.4 - 17.1	 14.3	 1.3	 9.0
14.5 - 24.5	 17.2	 2.5	 14.5
32 : Metrical data from Hayaz
P	 N	 3D	 CV
(n-i)
	
26.0 - 49.0	 40.3	 6.1	 15.1
	
16.5 - 33.0	 25.7	 4.1	 15.9
	
17.0 - 34.0	 27.1	 4.6	 15.9
	
5.5 - 17.3	 12.9	 2.7	 20.9
	
35.0 - 50.0	 43.2	 5.7	 13.1
	
23.0 - 38.5	 32.9	 3.3	 16.1
	
17.5 - 25.5	 21.7	 3.3	 15.2
	
23.0 - 37.5	 30.5	 4.9	 15.9
	
12.0 - 25.0	 19.6	 4.4	 22.1
	
34.0 - 45.0	 36.9	 7.1	 19.2
	
23.0 - 35.5	 26.8	 5.2	 19.1
	
21.0 - 27.0	 23.4	 2.2	 9.4
	
15.5 - 24.0	 20.5	 3.1	 15.1
	
14.3 - 19.5	 17.3	 2.6	 15.0
	
25.0 - 37.5	 32.7	 3.9	 11.9
	
20.0 - 27.5	 25.4	 2.5	 9.8
	
22.0 - 32.0	 25.4	 3.6	 12.6
	
17.0 - 29.0	 42.7	 4.6	 20.2
	
34.0 - 51.5	 46.3	 6.2	 13.3
	
30.5 - 46.0	 40.7	 5.9	 14.4
	
21.0 - 34.5	 25.1	 4.2	 14.9
	
27.3 - 43.0	 37.6	 5.7	 15.1
	
33.5 - 33.5	 33.5	 0	 0
	
32.0 - 33.5	 32.8	 1.1	 3.3
	
13.5 - 33.5	 13.5	 0	 0
2. 5. Kumartepe: (Appendix:
	
5.ceS 3714, L?3
Kurnartepe is an early Pottery Neolithic site situated on the
Euphrates river in southeastern Turkey. The site was excavated by
a joint project of the Urfa Museum in Turkey and The Netherlands
Historical Archaeological Institute and The Oriental Institute of
the University of Chicago, and directed by Misir, Roodenberg and
Marfoe respectively. The site is dated to the middle or second
half of the 6th mil].enium BC (Rooderiberg, Wilkinson and Bayri-
Baykan, 1984).
Faunal	 analyses have been carried out by Clason (personal
communication with Clason 1986). Figure 25 in Appendix shows the
distribution of the measurements ( se
	
ae	 br
The coefficients of variation are 4.2-9.9
	
for tooth widths
which	 is	 fairly high and this suggests some degree 	 of
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Table 33 : Metrical data from Kumartepe
Pacj e 166 and 1.72 compare the Kumartepe pigs with the modern
Turkish wild pigs. As seen in the figures, Kumartepe pigs are
smaller than their modern wild counterparts which strongly
suggests that pigs at the site were domestic. However, the people
must have occasionally hunted the wild species which came to the
vicinity as well.
1. 6. Axnouq:	 (Appendix: Pac3es	 75 4)
Ainouq is an area which was part of northwestern Syria when The
Oriental Institute from Chicago excavated several mounds in the
plain. It is now politically part of Turkey, situated in the
southeastern part of the country within the province of Hatay
(Braidwood, 1986). It has a rather large overall sequence of
assemblages extending from an eariy village community phase
(Phase A) into historical periods (Braidwood 16O).
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Phee A probably contemporary with the occupation of
the Pre-Halaf period, in other words with the Hassuna period
(ca.6000 BC) (Flannery, 1983; Stampfli, 1983). The material
analysed in this research came from the late period, except one
specimen which comes from Phase A C see	 ,a3e	 7S ).
	
Due to
the small number of bones, all the phases are treated as one.
The material from Amoug has been studied by Flannery (1961, 1983)
and by Stampfli (1983). According to Flannery there is only one
tooth from the earliest phase (phase A) and it suggests that
domestication was under way.Pig remains are relatively abundant
in later phases of Amoug (Phases B,C,D - ca. 5000-4000 BC and
E,F,G,H,I) and they are regarded	 as	 dorr.e.stc	 but
occasional large teeth are not surprising as Amouq is a low
intermontane plain ridged by hills and wild pigs would have been
present in the area (Flannery, 1983). According to Stampfli the
bones of pigs from level A are not of large size, but according
to his size range limits for wild animals they are nevertheless
to be regarded as wild individuals. He thinks that during Phase B
the presence of domestic pigs are far more likely. Our
measurements show that the coefficients of variation are between
3.4-11.7	 for	 tooth widths and 3.8-9.4	 for	 postcranials
( p. i2'. a9es 16 L72. show that the specimens are
smaller than the modern wild counterparts. Both these figures and
the fairly high coefficie:itsof variation suggest that Arnoug
people hunted wild pigs as well as keeping their domestic stock.
132















































































2	 40.5 - 40.5	 40.5
2	 31.5 - 32.0	 31.8
5	 20.0 - 40.5	 25.7
4	 10.0 - 16.5	 14.4
2	 26.5 - 39.5	 33.0
3	 19.2 - 19.5	 18.2
2	 11.8 - 12.1	 12.0
3	 13.6 - 18.0	 15.1
3	 18.0 - 22.6	 19.6
3	 6.6 -
	 7.1	 6.8
4	 0.0	 9.0	 8.6
2	 7.9	 0.1	 8.0
2	 8.7 - 10.0	 9.4
3	 9.5 - 10.5	 9.9
2	 11.2 - 11.7	 11.5
4	 11.0 - 14.1	 12.8
Scapula	 CLP	 3	 32.5 - 36.0	 34.3
	
SLC	 3	 20.0 - 21.5	 20.8
	
BC	 4	 20.5 - 23.5	 22.1
	
SBC	 4	 9.0 - 10.0	 9.5
Humerus	 Bd	 4	 38.0 - 43.0	 41.2
	
BT	 3	 29.0 - 32.5	 31.3
	
HCT	 4	 19.0 - 21.0	 21.0
tUna	 DPA	 2	 33.5 - 38.0	 36.0
	
LPA	 3	 24.0 - 27.5	 25.3
	
BPC	 4	 19.5 - 20.5	 20.0
MC III	 Bp	 2	 14.5 - 16.5	 15.5
	
Astragalus GL1	 4	 39.5 - 48.0	 43.0
4	 36.0 - 39.0	 39.0
4	 25.0 - 27.1	 27.1
4	 3.5 - 359	 35.9
Table 34 : Metrical data from Amouq
2. Lebanon
Ksar'Akil:	 (Appendix: Paes	 76 - 386, L134)
The Palaeolithjc rock shelter of Ksar'Akil in Lebanon is located
10 km northeast of the city of Beirut. It was excavated by an
American team from Boston College (Ewing, 1947; Murphy, 1939).
The excavators distinguished 37 stratigraphic levels, numbered I
through XXXVII from top to bottom. The shelter was occupied
during	 the	 Middle Palaeolithic,	 Upper	 Palaeolithic	 and
Epipalaeolithjc ( =Mesoljthjc). Animal remains were analysed first
by Hooier (1961) and later by Kersten (1989) who suggests that
the	 wild pig is the fourth most abundant animal of the
assemblage. Figure 26 (
	
. L3L.) shows the distribution of pig
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remains from various periods (from Middle Palaeolithic to
Mesolithic) of Ksar'Akil. None of the measurements show any
biinoda].ity and the measurements are clustered on the right of our
standard line. Pa'es	 7 .rid 172 show that the measurements
from Ksar'Akil are larger than modern wild pigs from Israel.
Tables	 35 shows the measurements data for the 	 Ksar'Akil
population. Coefficients of variation range between 3.8-5.6
	 for
tooth widths and 4.3-8.1 for postcranials, suggesting that the
Ksar'Akil population is a homogeneous wild population.
M.aaugeR.ents	 P	 M	 SD	 CV	 Measur.ntB	 N	 P	 H	 SD	 CV
(n-i)	 (n-li
3	 49.5 - 73.0	 62.7 12.0	 19.1	 Scapula	 CL.p	 11	 36.0 - 48.5	 42.8	 4.7	 10.9
12	 4	 75.0 - 87.5	 79.8	 5.4	 6.7	 SL.0	 14	 25.0 - 34.0	 29.3	 2.6	 8.8
C	 3	 26.0 - 32.0	 29.5	 3.1	 10.5	 80	 7	 23.0 - 35.0	 28.4	 4.9	 17.2
P7-P4	 5	 40.5 - 46.0	 43.1	 2.3	 53	 SBC	 13	 11.5 - 17.0	 14.2	 1.8	 12.6
dp3i	 17	 13.0 - 16.5	 14.3	 0.8	 55	 Hu.erus	 Sd	 5	 44.5 - 51.0	 47.1	 2.4	 5.0
dp 4 l	 27	 14.5 - 16.4	 15.4	 0.7	 4.5	 ST	 9	 33.0 - 41.0	 37.4	 2.9	 7.7
H1L	 60	 16.4 - 21.1	 18.9	 1.1	 5.8	 HCT	 12	 21.5 - 27.0	 24.3	 1.8	 7.4
H2L	 33	 21.0 - 27.0	 24.7	 1.5	 6.0	 Radius	 BpP	 12	 32.5 - 40.0	 36.7	 2.6	 7.0
H 3L	 51	 33.5 - 45.9	 18.6	 3.1	 8.0	 Dp	 13	 24.0 - 29.5	 25.9	 1.6	 6.1
dp41	 28	 20.5 - 24.4	 21.9	 1.0	 4.5	 Md	 2	 34.5 - 37.5	 36.0	 2.1	 5.8
33	 15.0 - 17.8	 16.5	 0.7	 4.2	 Ulna	 DPA	 2	 51.5 - 53.0	 52.3	 1.1	 2.1
N16.	 68	 15.3 - 22.5	 18.7	 1.5	 8.0	 LO	 2	 70.5 - 73.0	 71.8	 1.8	 2.5
N2L	 59	 19.8 - 27.6	 24.2	 1.6	 6.6	 LPA	 3	 27.0 - 31.0	 28.3	 2.3	 8.1
N3!.	 37	 34.0 - 49.5	 41.7	 4.1	 9.8	 BPC	 4	 32.0 - 34.5	 32.8	 1.2	 3.6
dplvp	 18	 8.3 - 10.8	 9.8	 0.6	 6.1	 Tibia	 BdP	 15	 34.0 - 40.0	 37.0	 1.9	 5.1
dp4w.	 26	 11.4 - 13.7	 12.5	 0.6	 4.8	 Bid	 16	 25.5 - 29.5	 27.9	 1.2	 4.3
dp4wp	 28	 11.1 - 14.0	 12.5	 0.7	 5.6	 Dd	 16	 28.5 - 35.0	 32.3	 2.1	 6.5
53	 14.3 - 37.3	 15.4	 0.6	 3.!	 Astragalus aLl	 22	 47.0 - 56.5	 52.1	 3.0	 5.7
MWP	 61	 14.2 - 1'7.0	 15.5	 0.7	 4.5	 i.ji	 26	 43.0 - 53.0	 46.8	 3.0	 6.4
47	 18.0 - 21.2	 19.6	 0.9	 4.5	 Sd	 26	 26.5 - 35.0	 30.7	 2.3	 7.4
142VP	 43	 17.0 - 21.5	 19.6	 1.0	 5.1	 LA	 30	 39.0 - 47.0	 42.7	 2.3	 5.3
M3VA	 68	 17.8 - 24.8	 21.8	 1.6	 7.3	 Calcan.um	 CD	 7	 32.5 - 39.0	 34.2	 2.3	 6.7
dp4wa	 31	 7.0 - 8.3	 7.7	 0.4	 5.1	 1	 6	 33.0 - 35.0	 33.9	 1.1	 3.2
dp4wP	 36	 8.3 - 12.0	 10.2	 0.6	 5.8	 2	 8	 13.5 - 17.5	 15.0	 1.3	 8.6
P4V	 32	 9.0 - 12.0	 10.4	 0.5
H1WA	 73	 10.6 - 13.6	 12.0	 0.6	 5.0
N3WP	 72	 11.8 - 14.4	 12.9	 0.6	 4.6
N2VA	 59	 14.2 - 17.8	 16.0	 0.9	 5.6
H7WP	 63	 15.3 - 18.4	 16.9	 0.8	 4.7
3VA	 51	 17.0 - 24.5	 19.4	 1.0	 5.1
Table 35 : Metrical data from Ksar 'Akil
3. Israel
3. 1. Kebara:	 (Appendix: Fates '3.7, 435)
Kebara cave is situated to the south of Wadi el-Mughara and was
























































Aurignacian, Kebaran, Natufian and finally Bronze Age to recent
in date (Schick and Stekelis, 1977). Specimens measured for this
study come from Middle and Upper Palaeolithic levels and this
small	 sample	 shows homogeneity C see
	 . 
4S for detas).
Coefficients of variation are 3.1-5.6
	 for tooth widths and


















































































































Table 36 : Metrical data from Kebara
Almost all the measurements represent larger animals than present
day wild pigs from Israel, suggesting that the pig remains from





3. 2. Hatula: (Appendix:	 %%)
The Natufan and PPNA site of Hatula is situated near Latrun.
Faunal material was studied by Davis (1985). The comparison of
the measurements with those of modern wild pigs from Israel is
shown on 167 and 172.. As it can be sen in the Figures,
the measurements of Hatula pigs represent large animals.
3. 3. Hayonim: (Appendix: ?'ae
Hayonim is situated in western Galilee (Davis, 1982). The few
measurements presented n Aerdx C') are from Upper
Palaeo].ithic and Natufian levels. The comparison of them with the
modern wild pig measurements are on acs 17 and 172.. Here
again the sample is too small and there is no particular evidence
which suggests domestication.
3. 4. Netiv Hagdud: (Appendix: ?e 	 B)
The site is located on the western side of the Salabiyah Basin in
the lower Jordan Valley at an altitude of 210 m. below sea level.
It was excavated by Bar-Yosef, Gopher and Goring-Morris (1980).
Only three specimens were available for study and they are from
the PPNA period. The comparison of the measurements are the with
the modern wild pigs are presented in Figure 13.2
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3. 5. Em Gev:	 (Appendix: Fe.es	 0, 435)
The sites of Em Gev IV and I which represent the Kebaran and
Geometric Kebaran A cultures respectively are situated on the
east coast of the Sea of Ga].illee (Davis, 1974, 1982). The
distributions of the small number of measurements are presented
in Appendix. (pci. 45). The distributions do not show any
heterogeneity. Coefficients of variations are between 3.6-7.3
for the tooth widths. f 3urS 12..2 1.z 17 173) compare
the pigs from Em Gev with the modern wild pigs from Israel.
Tooth widths are more or less the same size as those of the



















2	 30.0 - 30.5	 30.5	 0.4	 1.3
2	 17.0 - 17.5	 15.3	 0.4	 2.3
2	 76.5 - 77.5	 77.0	 0.7	 0.9
2	 43.5 - 44.0	 43.8	 0.4	 0.9
5	 15.0 - 16.9	 15.8	 0.8	 5.0
5	 15.8 - 17.7	 16.7	 0.8	 4.7
5	 21.8 - 26.5	 23.9	 1.8	 7.5
5	 37.0 - 39.5	 37.8	 1.1	 2.9
6
	
9.4 - 10.5	 10.0	 0.4	 4 .0
6
	 10.6 - 15.5	 11.0	 0.4	 3.6
4	 11.2 - 12.5	 11.7	 0.6	 5.1
6	 13.6 - 16.5	 15.0	 1.1	 7.3
6	 15.0 - 17.2	 16.1	 1.0	 6.2
5	 17.1 - 19.4	 18.5	 0.9	 4.8
3	 43.0 - 51.5	 %.O	 4.4	 9.
2	 28.5 - 34.0	 31.3	 3.9	 12.4
2	 30.5 - 38.0	 34.3	 5.3	 15.4
Metrical data from Em Gev
3. 6. Salabiyah: [Appendix:	 ace 3S1'
Salabiyah is situated on the eastern fringes of the Salabiyah
basin in the lower Jordan Valley. Excavations were carried out at
tP	 site by Bar-Yosef and Gopher (1980).The measurements of one
juvenile upper j aw which belongs to the PPNA period are presented
in Appendix (. 1). The jaw seems to be more or less the same
size as modern counterparts from Israel (. t67L'
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3. 7. (Atlit):	 [Appendix: Page 391)
Atlit is a multi-layered site located in a cave and the terrace
in front of it. The terrace descends from the Carmel range
westward to the Mediterranean coast near Atlit. The site was
first surveyed and excavated by Stekelis (1942), then by Noy,
Legge and Higgs (1973). It is stratigraphically complex. The
material studied here belongs to the submerged PPNB site of Atlit
which is located near the inlet of Atlit (Galili, 1985; Galili
and Weinstein-Evron, 1985; Galili, 1987). The faunal assemblages
were studied by Horwitz and Tchernov (1987) who suggest that the
pigs from the site were wild. The measurements of the single
MCIII are represented in Appendix (pg. 391).
3. 8. Yiftahel:	 [Appendix: Page 391).
The PPNB site of Yiftahel is situated on the banks of Nahal
YUtahel on the fringes of the Belt Netufa Valley in lower
Galilee. The site was discovered and excavated by Lamdan and
Davies (1983) and excavation was also carried out by Garfinkel
(1985). The faunal assemblages were analysed by Horwitz (1987 a)
who suggests that the pigs from the site represent wild animals.
Figures 10.2 and 11.2 (pgs. 167, 173) compare the measurements
available with those of the modern wild pigs from Israel. The
sample	 from the site is really too small to say anything about
domestication.
3. 9. Jericho:	 [Appendix: Pae.s	 43)
The mound of Jericho is situated 12 kms. north of the Dead Sea in
the Jordan Valley and it is 230 m. below sea level. The site was
first discovered by Warren in 1869. Major excavation was first
undertaken by Sellin and Watzinger, then continued by J.Garstang
and J.B.E. Garstang (1947). The last excavations at the mound
:ook place under the direction of Kathleen Kenyon and were
published in a long series of preliminary reports. The following
cultures are present: Natufian, PPNA, PPNB, PN, Chalcolithic and
later periods (Kenyon, 1981).
The faunal assemblage of the site was analysed by Clutton-Brock
(1971; 1979). According to her the remains of pig from
the PPNB levels (ca.7000 BC) are marginally smaller than those of
the preceedirig PPNA levels, so it could be postulated that
domestication or at least human interference with a wild
population of pigs was begining at this time (Clutton-Brock,
1979). Material studied here is derived from various periods, but
i	 represented by only a few specimens. Distribution of the
meisurements is highly scattered (see 46 for e.'taALs ).
However, all the tooth width measurements which represent the
animals from Prepottery Neolithic levels fall on the right of our
standard line while the ones which represent the animals from
later levels fall on the left. ?aje tCl and 13 also show that
the animals from Proto-Neolithic, PPNA and PPNB levels are
larger, both compared to modern Israeli wild pigs and also ones
























29.1 - 33.0	 29.1
20.0-230	 200
15.0 - 19.3	 17.6
19.4 - 24.6	 21.9
25.0 - 43.0	 35.2
17.0 - 23.5	 19.5
12.5 - 15.2	 13.6
14.9 - 19.6	 16.9
19.0 - 24.5	 21.3
12.2 - 15.7	 14.4
12.5 - 15.9	 14.9
15.0 - 20.6	 19.1
14.3 - 20.5	 17.7
16.9 - 23.0	 20.4
6.4 - 9.2	 7.0
9.0 - 11.9	 9.6
1.2 - 9.0	 9.6
9.9 - 12.4	 10.9
7.7 - 10.0	 9.9
12.2 - 15.9	 14.0
12.9 - 15.9	 14.3
























































39.0	 49.5	 43.1	 3.9	 9.9
26.5	 33.5	 30.0	 3.0	 10.0
26.0 - 35.0	 30.1	 3.4	 11.2
11.5 - 16.0	 13.5	 1.5	 11.133.5 - 57.o	 14.5	 10.7	 24.0
26.0 - 42.0	 34.1	 5.9	 17.3
16.5 - 26.5	 22.3	 3.7	 16.5
27.0	 34.0	 31.1	 3.4	 10.9
19.0 - 24.0	 22.0	 2.0	 9.0
45.0 - 46.5	 45..	 1.1	 2.4
2S.5 - 33.0	 31.0	 2.3	 7.4
21.0 - 29.0	 24.0	 3.6	 15.0
19.5 - 21.0	 19.9	 0.9	 4.5
70.0 - 92.0	 92.9	 9.2	 11.0
17.5 - 20.0	 19.0	 1.3	 6.9
30.0 - 39.0	 34.9	 3.4	 9.7
23.0 - 29.0	 25.3	 2.7	 10.6
59.5 - 69.5	 64.5	 7.1	 11.049.0 - SS.0	 54.9	 3.7	 6.7
24.0 - 29.5	 25.9	 1.7	 6.5
54.0 - 62.0	 59.0	 4.0	 6.9
34.0 - 37.0	 35.6	 1.4	 3.9
26.0 - 30.5	 29.4	 2.2	 7.7
30.0 - 32.5	 31.3	 1.2	 3.9
42.0 - 51.0	 17.1	 2.3	 4.9
25.0 - 32.0	 29.4	 2.0	 7.0
33.5 -
	 39.9	 2.3	 5.9
31.0 - 36.0	 35.0	 1.4	 4.0
31.5 - 33.5	 32.5	 1.4	 4.3
13.0 - 14.5	 13.7	 0.9	 5.1
19.0 - 20.0	 19.5	 0.7	 3.5
Table 38 : Metrical data from Jericho
3.10. Abou Gosh:	 [Appendix: 8.es
The site of Abou Gosh is situated in a small valley in the Jordan
hills 12 kms. west of Jerusalem at a height of 7000 m. above sea
level. An initial trial excavation was carried out at the site by
Neuville and Mallon (Neuville, 1929; 1934). Later Perrot (1969)
and then Dolfus and Lechevallier continued the excavation (Dolfus
and Lechevallier, 1969; Lechevallier, 1978). There are two
distinct stratigraphical units at the site ; one is PPNB and the
other PN (Perrot 1969; Lechevallier, 1978; Gopher, 1985).
The material analysed here come from the prepottery neolithic
levels (personal communication with Ducos, December, 1987). The
distribution of measurements is very scattered. (see ?&e
I7 -for deköi. ․ ). Comparison of the measurements from Abou Gosh
with	 those of modern Israeli wild pigs shows that 	 some
measurements are larger but also some are smaller than the

































N	 R	 H	 SD	 CV
(n-i)
2	 8.5 - 9.5	 9.0	 0.7	 7.7
2	 10.4 - 11.5	 11.0	 0.8	 7.2
2	 12.0 - 12.5	 12.3	 0.4	 3.2
2	 17.2 - 19.2	 18.2	 1.4	 7.6
8	 35.0 - 48.0	 41.3	 4.4	 10.6
6	 22.0 - 28.5	 25.2	 2.3	 9.1
10	 24.0 - 33.0	 27.6	 2.9	 10.5
10	 10.5 - 16.0	 13.1	 1.9	 14.5
8	 43.0 - 55.0	 41.4	 4.1	 8.6
7	 33.0 - 40.5	 36.0	 2.9	 8.0
10	 20.5 - 26.0	 23.1	 1.7	 7.3
4	 32.5 - 36.0	 34.1	 1.7	 4.9
4	 22.5 - 25.0	 23.8	 1.2	 5.0
3	 32.5 - 41.5	 36.7	 4.5	 12.2
5	 29.0 - 37.0	 32.3	 3.3	 10.2
2	 24.5 - 30.0	 27.3	 3.9	 14.2
3	 18.5 - 22.0	 20.2	 1.8	 8.9
2	 20.0 - 22.0	 21.0	 1.4	 6.6
3	 47.7 - 50.5	 48.8	 1.5	 3.0
4	 22.5 - 24.5	 23.5	 0.9	 3.8
7	 31.5 - 36.5	 33.5	 1.9	 5.6
7	 24.5 - 27.5	 26.1	 2.0	 7.6
7	 28.5 - 32.0	 30.1	 1.2	 3.9
20	 41.5 - 53.5	 47.4	 3.2	 6.7
21	 37.5 - 47.5	 42.4	 2.5	 5.8
19	 27.0 - 34.0	 30.1	 1.7	 5.6
2	 34.5 - 44.5	 39.4	 2.5	 6.3
6	 16.5 - 19.0	 18.0	 1.2	 6.6
2	 16.0 - 17.5	 16.8	 1.1	 6.5
Metrical data from Abou Gosh
3.11. Beisamoun: [Appendix: ?acjes	 5-4O1
This Prepottery and Pottery Neolithic site is located in
northwest part of the sea of Galilee (Lechevallier, 1978). The
sample studied here is mixed. There is no clear indication of
bimodality but as the Figure 3or efldX(.143%') shows, the
distributions of measurements are slightly skewed. Comparison of
the Beisamoun measurements with those of the modern wild pigs
from Israel shows that some of the Beisamoun measurements are
larger and some smaller than those of the modern wild pigs from
Israel (9. %, 11- T.\\e 40 ( ?c. (4i) shows that the coefficients
of variations	 are	 between 3.1-8.5	 for tooth widths and
5.3-12.9	 for postcranial dimensions. The little skewing shown
in Appendix	 (. L1 3%')	 and the '-1atively smaller size of
Beisamoun pigs compared with the modern wild pigs from Israel
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I	 N	 SD	 CV(ft-i)
51.5 - 57.5	 53.1	 3.2	 5.9	 Icapqla
	 aLp	 14
54.5 - 65.0	 56.5	 5.7	 5.7	 SLC	 15
23.5 - 55.0	 36.4	 9.3	 25.9	 DC	 14
16.0 - 26.5	 21.7	 3.0	 13.1	 IBC	 16
67.0 - 75.5	 69.3	 3.0	 4,3	 Kuüs	 Sd	 31
11.5 - 13.1	 13.1	 0.7	 5.3	 6?	 32
13.3 - 15.5	 14.4	 0.1	 5.5	 NC?	 33
15.0 - 19.4	 17.6	 1.1	 6.2	 ladiui	 ipP	 7
11.0 - 26.1	 21.4	 1.4	 6.5	 Op	 7
26.0 - 36.2	 32.5	 2.3	 7.0	 Uln.	 09k	 3
19.2 - 23.0	 21.1	 1.2	 5.6	 LPA	 3
13.4 - 16.2	 14.9	 0.9	 6.0	 IPC	 3
14.5 - 19.5	 17.9	 1.2	 6.7	 PsIvia	 LAR	 3
16.1 - 26.7	 22.0	 1.8	 9.1	 DA	 2
31.9 - 41.5	 36.9	 2.5	 6.7	 Ps.ur	 Sd	 3
8.6 - 10.0	 9.3	 0.4	 4.3	 6?	 4
10.5 - 13.0	 11.9	 0.7	 5.1	 ?tbL.	 IdP	 511.0 - 13.3	 12.3	 0.7	 5.6	 Did	 413.1 - 15.7	 14.4	 0.7	 3.1
13.1 - 16.1	 14.9	 0.7	 4.6	 Atg•g1ug aLl	 416.1 - 19.5	 17.9	 0.9	 5.0	
•	 416.5 - 19.4	 17.9	 0.8	 4.4	 416.4 - 22.0	 20.2	 0.6	 3.9	 LA	 46.8 - 6.2	 7.5	 0.5	 6.6	 N? III	 sp	 26.3 - 10.4	 9.6	 0.5	 5.2
8.4 - 11.1	 9.4	 0.8	 6.5
9.2 - 12.3	 11.2	 0.6	 5.3
10.5 - 12.8	 11.7	 0.6	 5.1
12.5 - 16.2	 14.6	 0.9	 6.1
13.1 - 16.7	 14.7	 1.1	 7.4
13.9 - 19.4	 17.2	 1.2	 6.9
40 : Metrical data from Beisamourl
N
	
33.0 - 44.0	 36.3	 2.6	 7.7
	
21.0 - 26.0	 24.1	 2.0	 S 2
	
22.0 - 27.5	 24.5	 1.6	 6.5
	
9.0 - 14.0	 11.5	 1.4	 12.1
	
36.0 - 49.5	 43.4	 3.0	 6.9
	
26.5 - 38.5	 33.8	 2.6	 8.2
	
17.5 - 25.0	 22.0	 1.7	 7.7
	
25.5 - 31.5	 28.6	 2.1	 7.3
	
18.0 - 21.5	 20.1	 1.4	 6.9
	
38.0 - 42.0	 40.0	 2.0	 5.0
	
24.5 - 27.0	 26.2	 1.4	 5.3
	
22.0 - 23.5	 23.0	 0.9	 3.9
	
33.0 - 37.0	 35.2	 2.0	 5.6
	
34.0 - 40.0	 37.0	 4.2	 11.3
	
40.0 - 47.5	 44.0	 3.8	 8.6
	
21.0 - 24.0	 21.8	 1.5	 6.8
	
30.0 - 36.0	 33.3	 2.3	 6.9
	
24.5 - 27.5	 25.8	 1.3	 5.0
	
25.5 - 30.5	 28.1	 1.9	 6.7
	
34.5 - 45.5	 41.5	 4.9	 11.6
	
31.0 - 42.5	 37.8	 4.9	 12.9
	
23.5 - 27.0	 25.9	 1.7	 6.5
	
29.0 - 39.5	 35.1	 4.5	 12.6
	
13.5 - 15.0	 14.3	 1.1	 7.6
3.12. Munhata:	 [Appendix: ?ac3eS 402., I40	 9)
The site of Munhata is located in the Jordan Valley, some 11 kms.
south of Lake Kinereth, 215 m. below sea level. It was first
investigated by Zory (1958) and excavated by Perrot and a series
of preliminary reports were published by him (Perrót. 1963; 1965;
1966; 1967). Rich Neolithic levels of PPNB and PN cultures were
excavated. A C14 date from one of the PPNB levels is 7210-5000 BC
(Gopher, 1985). Faunal reports were published by Ducos (1968).
The distributions of the measurements do not show any significant
biinodality for this site either but suggest some heterogeneity
se	 ae	 .	 Comparison of the pig remains from various
levels of Munhata with the modern Israeli wild pigs are 5hown on
pas	 B.nd i73 . As it is seen in the figures most of the
measurernnts are smaller than those of the modern ones. Table hi
shows	 that
	
the	 coefficients	 of variation change between
4. 3-10 .0
	
for	 tooth	 widths and 7-18	 for	 postcranial
measurements. In the light of this evidence, it might be
















































0	 N	 ID	 CV
(n-i)
22.0 - 34.0	 26.9	 4.1	 15.4	 Sc.pglm	 GLp	 2
15.0 - 11.5	 17.4	 1.6	 9.1	 SLC	 3
12.6 - 14.2	 13.2	 0.6	 4.5	 90	 3
14.2 - 15.1	 14.6	 0.3	 2.0	 SOC	 4
17.0 - 19.2	 19.2	 0.9	 4.3	 Nugua	 Id	 2
21.0 - 23.5	 22.0	 1.2	 5.4	 97	 2
u.s - 20.9	 11.9	 0.6	 3.0	 NC?	 2
15.7 - 19.0	 17.6	 1.0	 5.6	 P.diu.	 BpP	 2
20.6 - 24.6	 22.1	 1.6	 9.1	 Dp	 3
9.1 - 96	 9.9	 0.5	 5.6	 Ulna	 DPA	 4
10.5 - 12.1	 11.5	 0.6	 5.2	 LPA	 4
10.9 - 13.5	 12.4	 1.0	 9.0	 OPC	 4
13.4 - 16.0	 14.3	 0.9	 5.5	 MC III	 Op	 3
14.3 - 16.9	 14.9	 0.9	 6.0	 MC IV	 Op	 4
16.7 - 19.0	 17.9	 0.5	 4.4	 CL	 4
17.2 - 19.2	 19.0	 0.9	 5.0	 P•ur	 Op	 3
6.4 - 7.3	 6.9	 0.3	 4.3	 Id	 3
6.3 - 9.6	 9 0	 0.4	 4.4	 Tibia	 Op	 4
10.0 - 12.1	 10.7	 0.5	 4.6	 BdP	 4
10.9 - 12.9	 11.5	 0.7	 6.0	 Dfd	 4
13.0 - 15.7	 14.6	 1.2	 9.2	 Aatraqalua CL!	 7
12.9 - 16.3	 15.0	 1.5	 10.0	 GL	 10





35.0 - 36.0	 35.5	 0.7	 19.7
22.5 - 23.0	 22.9	 0.3	 13.1
21.5 - 26.5	 23.3	 2.0	 12.0
10.0 - 12.0	 10.9	 1.2	 11.1
40.0 - 42.5	 41.3	 1.9	 4.3
31.0 - 32.0	 31.5	 0.7	 2.2
20.5 - 20.5	 20.5	 0	 0
29.0 - 39.5	 34.3	 7.4	 21.5
19.0 - 27.5	 23.7	 4.3	 16.1
32.5 - 46.5	 36.5	 6.7	 19.3
25.9 - 36.0	 29.3	 5.1	 17.1
20.0 - 27.5	 23.0	 3.7	 16.0
20.0 - 23.5	 21.7	 1.9	 9.2
16.5 - 22.0	 19.5	 2.3	 11.7
97.0 - 99.0	 91.9	 5.3	 5.7
39.5 - 51.5	 47.5	 6.9	 14.5
20.0 - 26.0	 23.7	 3.2	 13.5
29.0 - 34.5	 31.6	 2.6	 6.2
22.0 - 26.5	 24.3	 2.3	 9.4
24.0 - 30.0	 26.9	 2.7	 10.0
40.0 - 51.5	 15.9	 3.6	 7.9
36.0 - 45.5	 40.9	 2.9	 7.0
25.5 - 33.0	 29.7	 2.5	 0.1
33.5 - 42.0	 37.5	 2.9	 7.6
29.0 - 36.0	 32.2	 3.9	 12.1
25.0 - 33.0	 29.7	 4.0	 13.9
11.0 - 15
	 12.5	 1.6	 12.0
Table 41 : Metrical data from Munhata
3.13. Sefunim:	 (Appendix:	 404)
Sefunim	 is a small mound in Mount Carmel and represents
Prepottery Neolithic and Pottery Neolithic. The Figure 12.3 and
13.3 compare the Sefunim pigs with the modern wild Israeli pigs.
It seems that both small and large individuals were present (ps.
16, 174).
3.14. Neve Yam:
	 (Appendix: eases 4O1, 440)
Neve Yam is situated 1,5 km south of the village of Atlit and 3,5
km west of the Carmel caves. This terminal Pottery Neolithic
site is dated to 4200/4300 BC and it is suggested that the
estimated	 life span of the settlement was ca 300
	 years
(Prausnitz and Wr&schner,
	 1971;	 Wrechner)	 1983). The
assemblage of animal bones was analysed by Horwitz (17c
	 who
suggests that the pigs were domestic. Few measurements available
for the present study fall on the left of the Hakel standards
see	 4L0 ). Figure 12.3 shows that Neve Yam pigs are
smaller than present day wild pigs of Israel
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3.15. Tell Dan: (Appendix: Pe 404')
The Pottery Neolithic site Tell Dan is located in the northwest
of Israel. Faunal remains from the site were analysed by Horwitz
(1987&) . On the basis of their being similar in size to the
modern wild pigs from Israel, Horwitz suggests that the pigs from
this site were wild. Figures 12.4 and 13.3 show that the
measurements of these specimens are smaller than those of the
modern wild pigs from Israel.(p. t6S 1
 .74').
3.16. Nahal Betzetz: 	 (Appendix: Paes 4OB 4O, 14o)
Nahal Betzetz has a sequence of cultural levels starting from
PPNB which is dated late 8th millenium and early 7th millenium BC
up to the Byzantine period (personal communication with Gopher,
November, 1987).
The distributions of measurements of quite a few animal bones
from various levels are presented in Appendix O). - The
comparison of the measurements with the modern wild pigs from
Israel is to be seen on ? acj es	 and 7L4 . It does not seem
that there is any clear separation between the levels. Following
table shows that the coefficients of variation are 0.2-8.8
However, specimens from PPNB levels seem to be larger than their
modern counterparts but it is difficult to draw conclusions with


























dp 4 l	 2
M 1L	 4
H 2 L.	 3
dp4l	 3




M 2 WA	 2
H2 WP	 3
dp 4 wa	 3
dp4wp	 3






























































Table 42 : Metrical data from Nahal Betzetz
3.17. Tell Tao:
	 (Appendix: Paes 407, 40 441)
Another multi-period site in Israel is Tell Tao which represents
the periods of PPNB, PN, Chalcolithic and EBA (personal
communications with Horwitz, November 1987). The distribution of
measurements from various periods is represented in Appendix
( . 4ii) • Scatter diagrams of the data do not show any clear
separation between periods. The few tooth width measurements
available from PPNB levels fall on right of our Hakel standards.
Table 43 shows that the coefficients of variation are between


































S	 N	 SD	 v	 MSaSur...ntl
(n-I)
49.5	 Scapula	 GL9
40.0 - 67.0	 53.5 3.9.1	 36.1	 3CC
25.0 - 39.5	 30.3	 5.6	 18.4
14.5 - 24.0	 18.8	 3.4	 18.0	 aBc
43.0	 Hurua	 Sd
51.0	 ST
35.5 - 39.5	 37.4	 1.7	 4.5	 NC?
35.5 - 38.0	 36.8	 1.8	 1.0	 Ulna	 CPA
13.2	 BPC
12.4 - 13.9	 13.4	 0.1	 5.2	 MC 111	 Op
15.6 - 10.6	 17.0	 1.2	 7.0	 MC TV	 Op
19.2 - 23.0	 21.3	 1.9	 8.9	 Astragalui aLl
17.4 - 20.0	 19.2	 1.1	 5.7	 OLa
12.3 - 16.1	 14.2	 2.7	 19.0	 Rd
16.1 - 18.0	 17.1	 0.7	 4.0	 LA
19.4 - 23.1	 20.8	 1.8	 0.6	 Calcan.u• GD
10.1	 2
11.0 - 11.2	 11.1	 0.1.	 0
11.2 - 11.7	 11.5	 0.4	 3.4
13.0 - 15.1	 13.9	 0.0	 5.7
12.8 - 15.5	 14.2	 1.0	 7.0
16.5 - 21.0	 10.8	 2.3	 12.2
16.0 - 20.5	 18.3	 2.3	 12.5	 Table
	6:2 - 0.0	 6.9	 0.7	 10.1
	
8.0 - 10.0	 0.9	 0.0	 8.9
	
8.3 - 10.6	 9.5	 1.6	 16.0
	
9.4 - 11.6	 10.5	 0.9	 8.5
10.1. - 12.4	 11.1	 0.8	 7.2
12.0 - 15.9	 14.0	 1.2	 8.5
12.7 - 16.1	 14.5	 1.4	 9.6
N	 S	 H	 SD	 cv
(n-i)
	
29.0 - 35.5	 32.7	 3.4	 10.3
4	 17.5 - 24.5	 21.4	 3.2	 14.9
4	 20.5 - 25.0	 22.6	 2.8	 12.3
I	 10.0 - 11.0	 10.4	 0.4	 3.0
I	 31.5 - 39.5	 37.7	 2.2	 5.8
I	 27.0 - 31.0	 29.3	 1.0	 3.4
4	
- 20.0	 10.6	 1.1	 5.9
2	 24.0 - 25.0	 24.5	 0.7	 2.8
2	 27.5 - 29.0	 28.3	 1.1	 3.8
2	 16.0 - 17.5	 16.0	 1.1	 6.5
3	 11.0 - 19.0	 16.0	 1.3	 8.1
2	 16.0 - 49.0	 47.5	 2.1	 4.4
2	 10.0 - 44.5	 42.3	 3.2	 7.5
2	 26.5 - 35.0	 30.0	 6.0	 19.4
2	 37.5 - 41.0	 39.3	 2.5	 6.3
2	 28.5 - 34.0	 31.3	 3.9	 12.4
2	 13.5 - 14.5	 14.0	 0.7	 5.0
43 : Metrical data
from Tell Tao
When compared with the modern wild counterparts the animals from
PPNB levels are larger while the ones from later levels are
generally smaller. In view of this evidence, it might be
suggested that domestic pigs were present in PN levels.
4. Jordan
Am Ghazal: (Appendix: aS Log , LL2.)
Am	 Chazal is located	 on the west bank 	 of Wadi Zarga in
highland Jordan, near Amman and excavated by Rollefson
(Rollefson, 1984; Rollefson , et.al., 1984). According to the
excavators it is a major Neolithic settlement that spanned three
major periods of cultural development including the PPNB (7250
6200 BC), PPNC (Ca. 6200-75800 BC) and Early Pottery Neolithic
(Ca. 5500-5000) (Rollefson and Simon5 / 15	 o\eson 1	 L4fl Fress).
Preliminary faunal analyses were carried out by Kohier and
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Metzger. Metzger wrote a manuscript particularly on pig remains
from the site. She says that some of the postcranial bones are
smaller than those of the wild animals although most of them are
large. However she does not draw any firm conclusions on the
antiquity of domestication (Metzger, 1986).The material studied
here is from Prepottery Neolithic levels (personal communication
with Metzger, April 1986). The sample is very small and the
measurement distribution does not give any clear separation
( see ?ae L4L41 ). As paces 16 and 174 show, some of the
measurements are larger and some smaller than present day wild
pigs from Israel. The coefficients of variations are 0-5.3
	 for
















R	 H	 80	 cv	 M.a.uz...nts
	 II	 5	 SD	 cv
In-i)
24.5	 ic.pula	 OLp 3	 35.0 - 47.5	 39.2	 7.2 18.3
11.3 - 14.2	 13.2	 1.3	 9.1	 SLC 3
	 22.5 - 24.5	 23.3	 1.0	 4.2
15.2 - 15.3	 15.3	 0.1	 0	 CC	 3	 23.5 - 29.0	 25.7	 2.9 11.2
11.4 - 11.6	 18.6	 0.2	 1.0	 CCC 3
	 12.0 - 16.0	 13.5	 2 2 16.2
21.5	 I4uru8	 Cd	 3	 52.0 - 55.5	 54.0	 i.e	 3.3
15.0	 8?	 7	 32.0 - 41.5	 37.1	 3.8 10.2
17.0 - 19.6	 18.8	 1.0	 5.3	 MC? 7	 20.5 - 26.5	 24.4	 2.2	 9.0
42.5	 Iadtu	 BpP 3
	
29.0 - 35.5	 31.2	 3.8 12.1
8.6 - 9.4	 9.1	 0.4	 4.3	 Vp	 3	 18.0 - 24.5	 20.3	 3.6 17.7
12.2 - 12.3	 12.3	 0.1	 0	 Ulna	 1.PA 3
	 23.0 - 26.0	 24.5	 1.5	 6.1
11.9 - 12.1	 12.0	 0.1	 0	 $PC 5
	 18.0 - 27.5	 21.6	 3.9 18.0
14.4 - 14.8	 14.7	 0.2	 1.0	 MC 111	 Sp	 2	 20.0 - 21.5	 20.8	 1.1	 5.2
14.4 - 15.8	 14.9	 0.8	 5.3	 MC IV	 Cp	 2	 15.5 - 18.5	 17.0	 2.2 12.9
18.4	 TIbia	 BdP 3
	 27.5 - 35.5	 31.8	 4.0 12.5
17.6	 HId 3	 23.5 - 29.0	 26.7	 2.3	 8.6
19.0 - 11.4	 11.1	 0.2	 1.8	 Dd	 3	 23.5 - 33.5	 30.2	 2.9	 9.6
11.5 - 12.2	 11.9	 0.3	 2.5	 Aatragalu. .CL.1 9	 40.0 - 49.5	 45.6	 2.8	 6.1
15.3	 CL. 9	 36.0 - 14.0	 10.5	 2.1	 8.9
Table 44
Cd	 9	 25.0 - 33.ó	 2B.6	 2.5	 •.7
LA 10	 25.0 - 39.5	 36.0	 4.3 11.9
N? III	 Sp	 3	 13.5 - 18.5	 16.3	 2.6 •15.9
N? IV	 Ip	 2	 16.5 - 18.5 • 17.5
	 1.4	 8.0
Metrical data from Am Ghazal
5. Syria
5. 1. Mureybet:	 (Appendix: ¶aes 4'O, 1443)
The site is situated on the left bank of the Euphrates, east of


















N	 ft	 N	 SD	 CV
tn-i)
1	 14.0






2	 15.2 - 15.5	 15.4	 0.2	 1.2




2	 9.5 - 9.7	 9.6	 0.1	 1.0
2	 11.5 - 13.5	 12.5	 2.4	 1.2
2	 11.9 - 12.6	 12.2	 0.6	 4.9
1	 19.2
(Howe, 1983). It was first excavated by von Loon (1968) and then
by Cauvin (1972; 1975; 1978a; 1978b). It is a Prepottery
Neolithic site, but the earliest horizons are composed of late
Natuf Ian deposits.	 van Loon defined XVII levels dated from Ca.
8300-7500 and Cauvin 4 levels dated ca 8500-6900 BC. The first
preliminary faunal report was written by Perkins and the material
from subsequent years was published by Ducos (1975; 1978).Small
numbers of pig remains were identified as Sus scrofa lvbicus by
Ducos (1978). Figure 35 Ofl ae L13 shows the distribution of
measurements. Most of the measurements fall on the right of the
standard measurement line and as can be seen	 on	 ace	 169
and 113. They are also larger than modern wild pigs. Data in
Table 45 indicates that the coefficients of variation are quite
small suggesting that the population was homogeneous. In view of
this evidence, we can conclude that the pigs in Mureybet were
wild and this conclusion is compatible with that of Ducos (1978).
N...u!.m.flts	 N	 P	 N	 SD
tn-i)
HueruI	 Sd	 3	 49.0 - 51.0	 49.0	 1.7
	
ST	 3	 31.5 - 39.5	 36.2	 2.9
	
MC?	 9	 22.0 - 25.0	 23.3	 0.9
Padtui	 lpP	 4	 34.0 - 36.0	 34.9	 0.9
	
Dp	 5	 21.0 - 26.5	 24.3	 0.9
	
Sd	 2	 44.5 - 47.0	 45.9	 1.1
	
Dtd	 4	 34.5 - 39.0	 37.5	 2.0
NC 111	 Ip	 6	 20.5 - 22.5	 21.6	 0.9
NC IV	 Bp	 2	 21.0 - 22.0	 21.5	 0.7
Tbi.	 SdP	 5	 33.5 - 39.0	 36.5	 2.3
	
ltd	 26.5 - 29.0	 27.9	 0.6
	
Dd	 5	 29.0 - 33.0	 31.0	 1.6
	
Astragakus CLI	 9	 41.5 - 53.0	 50.9	 2.5
	
CL	 13	 41.5 - 50.0	 44.7	 2.5
	
3d	 10	 30.5 - 34.0	 32.6	 1.9
	
LA	 13	 31.0 - 16.5	 41.1	 2.6
Calcsn.um	 CD	 3	 31.0 - 31.5	 32.3	 1.9
	
1	 3	 32.5 - 35.0	 33.5	 1.3
	
2	 7	 12.5 - 15.0	 13.1	 0.9






















Table 45 : Metrical data from Mureybet
5. 2. Ramad:	 [Appendix: ?aes 4'xt, 4i2, 444')
The material from the site of Ramad, which is situated in
southern Syria is from levels I and II which represents the PPNB
148
period, dated to 62605O - 593055 BC (Gopher, 1985). Fure
on	 pae 444 shows that there is no clear separation in the
distribution of measurements. Pages .16 and .174 compare the
Ramad measurements with those of the wild pigs from Israel. Some
measurements are larger some smaller than the modern wild pigs.
The coefficients of variation are 0-7.5 . for tooth widths and





























N	 P	 N	 SD	 CV	 N•S$ursmslit	 N	 P	 H	 SD	 CV
	
(r-1)	 n-1) -
1	 67.0	 Scapi3a	 CLP	 9	 38.5 - 44.5	 40.6	 2.2	 5.4
1	 20.5	 SLC 10	 22.5 - 31.5	 27.2	 2.3	 6.1
1	 16.5	 ac	 9	 21.5 - 26.0	 25.3	 1.6	 7.1
1	 19.0	 Sac 10	 9.5 - 13.5	 12.2	 2.7 22.1
1	 14.1	 HU..rU3	 ad	 11	 40.0 - 9.5
12	 13.6 - 16.0	 14.6	 0.7	 4.7	 ar	 11	 31.5 - 38.0	 34.1	 2.4	 7.0
13	 17.0 - 20.3	 16.9	 1.0	 5.2	 NC? 13	 19.5 - 25.5	 21.9	 1.7	 7.7
4	 20.6 - 24.2	 22.5	 3.4	 6.2	 Radius	 BpP	 7	 29.5 - 37.5	 32.3	 3.0	 9.2
1.	 32.1	 Dp	 7	 20.5 - 27.5	 22.9	 2.7	 11.7
2	 21.5 - 22.6	 22.1	 0.8	 3.4	 Ulna	 DPA	 4	 34.0 - 39.0	 37.0	 2.2	 5.9
3	 18.0 - 19.2	 16.7	 0.6	 2.5	 L.PA	 7	 21.0 - 29.0	 25.9	 2.3	 8.8
5	 20.8 - 24.8	 22.8	 1.6	 7.0	 ape	 17.5 - 26.0	 21.3	 2.6 12.2
3	 36.5 - 39.4	 37.6	 1.6	 1.2	 MC III	 Bp	 11	 17.0 - 22.0	 18.7	 1.5	 8.0
1	 9.1	 NC IV	 ap	 4	 15.5 - 18.5	 17.5	 1.4	 8.0
12	 10.5 - 12.5	 11.9	 0.5	 4.2	 Tibia	 SdP 10	 30.0 - 35.5	 32.8	 1.8	 5.4
2.3.	 10.6 - 12.6	 12.2	 0.6	 4.9	 Bfd	 9	 23.5 - 27.5	 21.9	 1.2	 4.8
12	 13.4 - 15.3	 14.5	 0.5	 3.4	 Dd	 11	 24.5 - 32.5	 28.4	 2.1	 7.3
14	 13 8 - 16.0	 14.9	 0.7	 4.6	 traqa1us CLI 11	 40.5 - 50.5	 45.6	 2.6	 5.6
4	 16.5 - 19.0	 18.1	 1.2	 6.6	 GL	 12	 37.5 - 44.0	 10.6	 2.1	 5.1
3	 17.0 - 19.6	 16.6	 1.1	 7.5	 Sd	 13	 25.5 - 33.0	 29.0	 2.1	 5.1
2	 20.6 - 20.7	 20.7	 0.1	 0	 LA	 12	 31.5 - 41.0	 37.6	 1.9	 5.0
2	 6.4 - 6.4	 6.4	 0	 0	 CD	 5	 29.0- 36.5	 31.5	 3.0	 9.5
2	 6.9 - 9.4	 9.2	 0.4	 4.3	 1	 5	 27.5 - 33.5	 30.3	 2.2	 7.2
3	 10.9 - 11.3	 11.1	 0.2	 1.6	 2	 6	 11.0 - 13.5	 12.7	 1.5 11.8
2	 11.2 - 12.2	 11.7	 0.7	 5.9	 MT IV	 ap	 3	 16.5 - 18.0	 17.0	 0.9	 5.0
5	 15.6 - 16.5	 16.0	 0.3	 1.8
2	 15.1 - 15.7	 15.4	 0.4	 2.5
3	 26.4 - 18.1	 17.1	 0.9	 5.2
Table 46 : Metrical data from Ramad
5. 3. Tell Aswad: (Appendix: Paes 41 J L45
Tell Aswad is located in the Damascus basin and is dated between
6590-110 - 7790-120 BC (Gopher, 1985). The distribution of a few
measurements is presented in Appendix: (pc3 . 445)	 and the
comparison of Aswad pigs with modern wild pigs fr
	
Israel is
seen on . aes 7O and 7S . As the figures indicate, some
measurements represent large animals and some small, but the
sample is not large enough to draw any firm conclusion as to the
occurrence of domesticates.
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5. 4. Umm Qesir:	 (Appendix: Paes 4).L L1S 446)
Umm Qesir is located on the Habur drainage below the modern town
of Hasseke in northern Syria. It is a rather late settlement
dated around 4800 BC. It contains a continuous sequence through
to the Middle Bronze Age (personal communication with Zeder,
April 1987). Measurement distributions show no bimodality and all
measurements are smaller than our control group from Hakel and
Iran ( see Dae 44').	 They are also smaller than the modern
wild pigs from Israel (see	 3S	 7C) 17S ). Coefficients of
variation vary between 2.5-6.8	 (Table 47). All these suggest









































4	 11.2 - 12.7	 12.2	 0.7	 5.7
	
8	 12.2 - 14.2	 13.4	 0.7	 5.2
	
8	 15.2 - 17.5	 16.9	 0.8	 4.7
	6 	 19.8 - 21.9	 20.4	 1.4	 6.8
	




3	 13.0 - 14.0	 13.5	 0.5	 3.7
	
9	 16.0 - 17.6	 17.0	 0.5	 2.9
	
6	 20.4 - 22.4	 21.3	 0.7	 3.2
	
2	 32.9 - 33.2	 33.1	 0.2	 0.6
	
6	 7.5 - 8.5	 7.9	 0.3	 3.7
	
5	 9.7 - 11.3	 10.7	 0.6	 5.6
	
7	 9.5 - 1.1.4	 10.6	 0.7	 6.6
	
9	 11.5 - 14.0	 13.1	 0.9	 6.8
	
10	 11.7 - 13.9	 13.2	 0.6	 4.5
	
8	 15.6 - 17.2	 16.7	 0.6	 3.5
	
4	 15.0 - 16.0	 15.4	 0.4	 2.5
	




2	 8.0 - 8.2	 8.1	 0.1	 1.2
	
2	 8.0 - 8.	 8.0	 0	 0
	
8	 8.9 - 1.0	 9.7	 0.4	 4.1
	10 	 10.0 - 11.0	 10.4	 0.4	 3.8
	
6	 13.1 - 14.2	 13.7	 0.4	 2.9
	
6	 1.3.1 - 14.6	 13.7	 0.6	 4.3
	
2	 14.5 - 14.9	 14.7	 0.3	 2.0
	
2	 17.5 - 18.0	 17.8	 0.4	 2.2


















6. 1. Tepe Asiab: [Appendix: Paes 416 hh7)
This is a small low mound overlooking the Karasu river about 6 km
east of Kermanshah, central Zagros intermontane Valley. It is a
site which represents an "Incipient Agricultural Communities"
(IAC). period (BraidwoOd,owe , e.aL1960; Braidwood, Howe and
Reed, 1961; Howe, 1983). The suggested date for the site is
somewhere between 9000-7000 BC. The site was excavated by The
Oriental Institute's Joint Prehistoric Project with the
University of Tehran. The whole faunal assemblage from the site
was published by Bkbnyi (1977), but Flannery also studied the
pig remains for his unpublished MA thesis (1961) and in his later
paper (1983).
	
Measurement	 distributions are presented in Appendix 	 47)
and the comparisons with modern wild pigs from Iran are given on
ace 170 and 17 . Distributions do not show any bimodality
and most of the specimens are larger than our control groups from
Hakel and Iran. Table 4 gives the measurements data.
Measurements	 N
	


























2	 23.4 - 24.0	 23.7	 0.4
1	 41.7
1	 21.8
3	 15.6 - 18.0	 16.4	 1.4
4	 17.6 - 19.2	 18.2	 0.8
8	 24.0 - 25.8	 24.8	 0.9
5	 40.8 - 49.6	 43.0	 3.8
70.3	 70.'	 70.4	 0.1
19.) - 19.5	 19.4	 0.1
1	 7.8
1	 10.0
3	 9.8	 11.3	 10.6	 0.8
4	 11.0 - 12.5	 11.9	 0.6
5	 12.6 - 13.5	 13.2	 0.4
7	 14.4 - 17.2	 15.5	 0.9
8	 15.2 - 18.4	 17.0	 1.0
5	 i7.	 - 21.2	 19.3	 1.5
2	 36.0 - 37.5	 36.8	 1.1
2	 31.5 - 35.0	 33.3	 2.5
Metrical data from Asiab
15].
6. 2. Sarab: [Appendix: ?aes 417 L7)
Tepe Sarab in the Kermanshah Valley in Iran is a tiny site dated
approximately to 7000-6000 BC (Braidwood, Howe, Reed, 1961).The
excavators say that the architecture does not give any impression
of year round permanent settlement even though the artifactual
elements are developed and pottery occurs.The whole faunal
assemblage was analysed by Bbkönyi (1977), Flannery studied pig
remains from the site for his HA thesis (1961) and in a later
paper (1983). B 'okônyi suggests that the pigs were domesticated on
the basis of one measurement of an H 3 along with two
unmeasurable extremity bones (Bbkbnyi, 1977). Flannery says that
he never saw the H3 and it is possible that this particular
specimen comes from one of the superficial levels which he says
he rejected (Flannery, 1983). I found more specimens under the
label of Sarab in the Field Museum Natural History in Chicago The
distribution	 of	 the measurements of these specimens	 are
represented in Appendix (. L47) and show that most of the few
measurements are larger than our control groups. Comparison of
Sarab measurements with those of the modern wild pigs from Iran
shows that the Sarab pigs are larger (p'• 170). The claim of
the occurrence of domestic pigs at the site is thus based on the
one H3 and two unmeasurable extremity bones which Bokonyi says
are undoubtedly from domesticated pigs. He also says that in the
absence of local domestication they must have been introduced
from somewhere else (Bbknyi, 1977). This claim must be treated
with caution, particularly when dealing with such a small and
152
mixed sample. As a result, we can only say that the evidence is
inconclusive.
6. 3. Siahbid: [Appendix:	 es L17,
The Halaf ian-Early Ubaidian site of Siahbid lies 10 km northeast
of Kermanshah Valley . On the basis of the similarity of its
archaeological assemblages to }lalaf and the Early Ubaidian range
of northern Iraq it is dated to 5000-4000 BC (Braidwood, 1960;
1962).
Faunal material from the site was analysed by Bokbnyl (1977) and
pig remains by Flannery (1961; 1983). According to Flannery the
pig measurements indicate a small race of domestic pig (F].annery,
1983). According to Bokonyi they are rather small animals
resembling the Neolithic domestic pigs of Central and
Southeastern Europe. He says that there is no good evidence of
local domestication and thus they must have arrived in the
Kerrnanshah Valley from another area, just as in the case of Sarab
(B'àkSnyi, 1977).
The data show that all measurements are smaller than those of our
control groups (fc.44').	 Ftures '1i
	 an
also show that they are smaller than the modern Iranian wild

































































































Table 49 : Metrical data from Siahbid
6. 4. Dehshavar: (Appendix: ¶aes 41T, L4)
Dehshavar is an Uruk site dated Ca. 3500 BC and it lies
approximately 7 km east of Kermanshah (Braidwood, 1960 ). Bókönyi
who analysed the faunal remains from the site suggests that the
pigs are small-sized, and that there is no evidence of local
domestication. Therefore it seems likely that they had been
introduced to the site by people arriving from another area
(Bókriyi, 1977).
However, very few measurements taken for this study are smaller
than those of the modern wild pigs from Hakel and Iran (See
for de.a.i. ․). Pigs from the site may thus extend into the
domesticated range, but the sample is too small to say whether
they have been introduced from somewehere else as Boknyi
suggests or they were domesticated locally.
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6. 5. Gan Dareh:	 (Appendix: VeS L4 i, 49, h2.o)
Gani Dareh is located in Gamas Ab Valley in western Iran and was
excavated by Smith (1972). The date based on C14 and artifactual
comparison indicate that the site was occupied during the 8th and
possibly 9th millenia BC. C14 dates are 8450c150 - 696O17O BC
Faunal material from the site was studied by Hesse who thinks
that the pigs were not domesticated (Hesse, 1977).
Figure 41 (9 24° suggests that the Gani Dareh population
was an homogeneous population. Folowing is the data of the
measurements of this small sample.


























































































































































Table 50 : Metrical data from Gani Dareh
7O 175 show that most of the measurements are
larger than thost of their modern counterparts. The general
conclusion thus agrees with Hesse's conclusion.
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6. 6. Au Kosh: (Appendix: Paes IZQ, zo)
All Kosh is one of the sites situated in the Deh Luran plain
which lies on the steppe at the base of the Zagros mountains in
north Khuzistan (Hole,Flannery and Neely, 1969). The site Is
dated to 7000-5800 BC. According to Flannery there is no evidence
for pig domestication at the site (Flannery,1983).
Fore	 42. (• LZO) shows the distribution of the measurements.
Among tooth measurements there is an upper Jaw fragment with H1
and M2 which fall on the left of the standard. Except for that,
the rest of the measurements are larger than those of the Hakel
and Iranian wild pigs. The measurements of this fragment fall
well apart from the rest of the measurements. However, the period
of thi upper jaw fragment is not known ( ee ?a3e 4ZO.	 it
might come from much a later period. Apart from this particular
specimen all the rest of the material shows that the Au 	 Kosh
pigs were wild.
6. 6. Tepe Sabz: [Appendix: Paes 42O 450)
Tepe Sabz also is situated in the Deh Luran Plain near to All
Kosh and it is dated to Ca. 4100 - 3800 BC. According to Flannery
the evidence for pig domestication is very scanty and only one
mandible fragment might belong to a domestic pig. Flannery says
that there is no evidence of local domestication at Tepe Sabz,
but Tepe Sabz people might have occasionally received domestic
pigs from neighbouring regions as domestication was	 being
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practised at such sites as Siahbild and Dehshavar (Flannery,
1983).
Apart from this mandible I found measurements of an N2 , a
proximal radius and a calcaneum which fall to the left of our
standard values and thus suggest that Tepe Sabz pigs were
domestic animals (
	 171 ).
6. 6. Haul Firuz:	 [Appendix:	 aes 421 422., 461')
This is a low mound located in the Solduz Valley, south of Lake
tjrmia, Azerbaijan Province northwestern Iran. The site was first
excavated by Young and then by Voigt and Dyson (Voigt, 1983).
Three C14 determinations for the Neolithic Hajji Firuz period
range between ca.5500-5100 BC. The faunal assemblage was
analysed by Meadow who suggests that there are domestic and wild
pigs at the site (Meadow, 1983).
Figure	 43	 on	 ac3e hS
	
shows the distributions 	 of	 the
measurements. Most of the dimensions of the Haul Firuz specimens
fall to the left of the standards. However there are a few
measurements which fall to the right of the standards suggesting
that either they belong to wild animals or that there were some
degree of size variation in early domesticates. When compared
with the modern wild pigs from Iran, 	 again a few large
measurements stand out but most of the measurements represent
small animals (s. 111 	 and 176 ). In general the distributions
do not show any bimodality. The coefficients of variation vary
157
between	 2.2-8.6	 for tooth widths and 4.3-10.3
	 for
























N	 R	 N	 SD	 CV	 Neaauremntl N	 B	 N	 SD	 CV(n-i)	 (n-i)
4	 42.0 - 15.5	 43.4	 ]5	 3.4	 Scapul.	 Ct.p 2
	
30.5 - 43.5	 37.0	 9.2	 24.8
1	 44.5	 80	 2
	
19.0 - 29.0	 24.0	 7.1	 29.5
1	 25.0	 Hu.rus	 Sd	 3
	
37.0 - 39.5	 35.3	 1.3	 3.3
1	 19.0	 HC? 3
	
17.5 - 19.0	 18.2	 0.8	 1.3
1	 63.0	 Radti	 BpP 4
	
25.5 - 30.5	 27.9	 2.1	 7.3
5	 17.0 - 25.0	 21.6	 3.0	 13.8	 Dp
	 16.5 - 20.0	 18.3	 1.4	 7.6
5	 11.7 - 11.0	 13.1	 0.9	 6.8	 BPC 3
	
19.0 - 22.0	 20.0	 1.7	 8.5
6	 13.5 - 14.6	 14.0	 0.5	 3.5	 pelvis	 LAR 2
	
28.5 - 33.0	 30.8	 3.2	 10.3
10	 15.8 - 18.0	 16.6	 0.7	 4.2
6	 20.0 - 20.5	 20.2	 0.2	 0.9
1	 20.1
Table 51 : Metrical data from
6	 7.7 - 9.7	 8.4	 0.7	 8.3
6	 10.2 - 12.7 11.1	 0.9	 8.1	 Haj ii Firuz
S	 10.6 - 13.2	 11.6	 1.0	 8.6
7	 12.9 - 13.7	 13.2	 0.3	 2.2
9	 13.2 - 11.0	 13.6	 0.3	 2.2
5	 15.5 - 17.2	 16.5	 0.7	 4.2




As a result we can say that the Hajji Firuz people had domestic
pigs but that occasionally they hunted the wild ones as well and
this conclusion agrees with Meadow's conclusion.
7. Iraq
7. 1. Palegawra: 	 [Appendix: PeE, 4Z, 452)
Palegawra rock shelter lies on low hills close to a lush well-
watered round-bottomed valley in the Zagros mountains. It
represents the terminal aspect of the food-collecting era, dated
to ca. 10 000 BC (rawoe 1 -\oje1
	 960). Preliminary faunal
analyses were undertaken by Turnbull and Reed (1974). The
distribution of the few measurements is presented in Appendix
(. 4Z) . Dimensions generally fall to the right of the
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standard line. Comparision of Palegawra pigs with modern wild
pigs from Iraq shows that the tooth width measurements on a
single jaw from Palegawra are smaller than those of the modern
wild counterparts ( 171 and 176 ). One explanation might be
that the small measurements simply indicate an extreme of
individual variation in one homogeneous population.
7. 2. Karim Shahir:	 (Appendix: ?aoes LZ J 4SZ')
Karim Shahir is an open air camp site situated in Chemchemal
Valley in the province of Kirkuk in the Zagros mountains. It
represents the period of "Incipient Agriculture" and is dated to
9000-7000 BC (Braidwood 1 -lowe, eta.L 1960; Howe, 1983). Some
measurements of pig remains were published both by Flannery and
Stampfli who think that they represent wild animals. (Flannery,
1983; Stampfli, 1983). A few postcranial measurements available
are presented in Appendix (- ure t3 (. 17C compare the
Karim Shahir measurements with those of the modern wild pigs from
Iraq. As the figures show, some of the measurements are small
while some others are large and there is thus no particular
evidence of domestication.
7. 3. M'lefaat:	 (Appendix: Pae 42, 45Z)
K'lefaat is situated on the Khazir river, the major tributary of
the Tigris river, at the border of the piedmont and Lower Zagros
foothills (Howe, 1983). There is no absolute date for the site.
On the basis of archaeological assemblages the excavators say
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that it is either earlier or later than Karim Shahir. The very
small amount of bone recovered during the 4 to 5 days of
excavation were studied by Turnbull (1983) who suggests that the
pigs were wild, on the basis of two large metacarpals. The
measurements of pig remains are presented in Appendix (. L52
They fall to the right of our standards. As Figure 13.5 shows
they are also larger than the present day wild pigs from Iraq (p.
.7C').
7. 4. Jarmo:	 (Appendix:	 aes 424, 425, 4)
Jarmo lies in the Chemchemal valley in the south facing foothills
of the Zagros mountains in Iraqi Kurdistan (Braidwood,i-QPe ) etal..
1960). The site was excavated by The Oriental Institute of
Chicago under the direction of Braidwood who says that the site
represents "Primary Village Farming" communities and that the
period spanned is Ca. 7250-5750 BC, (so Jarmo would have fallen
somewhere in the middle of this time span). Braidwood suggests
that the site has a single phase of occupation the "Primary
Village Farming" phase, that there are indications of
technological and typological development and change within this
phase and more specifically,
	 he dates the site to about
6750 BC. He also
	 thinks	 that	 the site flourished for
several hundred years (Braidwood,
General faunal analyses of Jarmo were published by Stampfli
(1983). Stampfli suggests, partly on the basis of an increase of
the pig bones, and partly on basis of the measurements,
	 which
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fall below what he states are the lower limits in wild pigs in
the upper levels, that domestic pigs appear in the upper levels.
The appearence of domestic pigs in these levels was already
mentioned by Reed and Flannery who had previously made a few
suggestions about the appearence of domestic pigs at Jarmo.
According to them domestic pigs were either introduced to Jarmo
along with pottery from another site where domestication had
begun or just the knowledge of animal keeping was introduced to
the site, or pig domestication began at Jarmo independently of
developments elsewhere (Reed, 1961; Flannery, 1961; 1983).
According to Stampfli the transition from wild to domestic is
clear at Jarmo and that there is no need to consider the
possibility of an importation of domestic pigs (Stampfli, 1983).
The material analysed in this research is different from the
material analysed by Flannery and Stampfli as I could not find
the same specimens studied by them in the Field Museum, Chicago.
However, some other pig bones and teeth from different locations
were measured. The whole material has had to be treated as one
group because it was not possible to sort out the material
according	 to	 levels.	 Figure LS on
	 ac	 shows	 the
distributions of measurements taken for this study. The
measurements do not show a clear separation but they are quite
widely spread and most of the measurements fall to the left of
the	 standards.	 The coefficients of variation seem to be
relatively high being 4.2-13.0


























































































14.0 - 15.6	 15.0	 4.9	 6.0
	
13.2 - 17.4	 15.0	 1.6	 10.6
	
17.0 - 21.0	 15.5	 1.4	 9.0
	
21.0 - 25.5	 23.0	 2.0	 1.6
43.0
	
16.7 - 21.2	 20.2	 1.2	 5.9
	
14.5 - 15.2	 14.9	 0.3	 2.0
	
15.5 - 20.6	 17.5	 1.5	 1.4
	11.0 - 34	 21.7	 1.4	 6.4
	
32.0 - 45.5	 39.1	 5.6	 14.3
	
9.4 - 11.3	 10.2	 1.0	 9.1
	
ia.1 - 14.0	 2.2	 1.1	 9.0
	
11.1 - 14.5	 12.4	 1.5	 12.0
	
13.6 - 16.2	 14.5	 0.9	 6.0
	
14.0 - 16.7	 15.1	 0.9	 5.9
	
16.0 - 15.5	 17.9	 1.3	 7.2
	
16.4 - 19.1	 17.9	 1.5	 1.3
	
20.7 - 23.5	 22.1	 2.0	 9.0
	
6.2 - 5.0	 7.1	 0.9	 12.6
	
5.5 - 10.2	 9.4	 0.5	 5.3
	
5.7 - 10.0	 9.2	 0.6	 6.5
	
10.0 - 12.1	 10.5	 0.6	 5.5
	
10.6 - 13.2	 11.4	 0.7	 6.1
	
13.6 - 15.0	 14.2	 0.6	 4.2
	
13.5 - 15.1	 14.2	 0.6	 4.2
	
14.5 - 20.0	 17.6	 2.3	 (3.0
N	 SD	 CV
In-li
	39.5 - 49.5	 44.5	 7.1	 15.,
	
30.5 - 35.5	 34.5	 5.7	 16.5
	
19.5 - 24.0	 21.5	 3.2	 11.
	
25.5 - 36.5	 32.2	 4.0	 12.4
	
20.5 - 33.5	 25.2	 7.2	 25.5
	
22.5 - 34.0	 27.1	 1.9	 7.0
	
17.5 - 25.5	 21.5	 5.7	 26.5
	
32.0 - 33.0	 32.5	 0.7	 2.1
	
34.0 - 36.5	 35.3	 1.1	 5.0
	
41.0 - 46.0	 43.5	 3.2	 7.3
	
37.5 - 44.5	 40.9	 2.9	 7.0
	
25.5 - 31.5	 27.2	 1.9	 6.9
	
34.0 - 39.5	 36.3	 2.1	 5.7
	
27.2 - 40.5	 34.6	 5.4	 15.6
	
25.0 - 37.5	 32.5	 3.9	 11.5
	
11.5 - 17.0	 14.3	 2.3	 16.0
Metrical data
from Jarino
Pa.ce 171 and 17 compare the measurements of Jarmo pigs with
those of the modern wild pigs from Iraq. In the case of tooth
widths, except for two measurements (dpwp 3 and M 3WA) the rest
of the measurements are smaller than the dimensions of their
modern counterparts. Most of the poztcranial measurements again
seem to be smaller. This evidence indicates that there are
domestic pigs along with wild ones at the site. In the absence of
stratigraphical information we can not say anything about whether
there were domestic pigs in the earlier levels. All we can say is
that domestic pigs appear sometime during roughly five centuries
of occupation at the site.
7. 5. Gird Banahilk:
	 (Appendix: a.es 42.6, 42.7 L54)
The Halafian site of Gird Banahilk (ca.5000 BC) '5 located in the
Diana Plain in northern Iraq (Braidwood, 1%).
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The faunal remains from the site were studied by various
scientists but fully published only by Laffer (1983) who suggests
that the pigs were domesticated. Before Laffer, Flannery analysed
the pig material from the site and suggested that the Banahilk
pigs are domestic (Flannery, 1961, 1983).
Measurements for pig bones from the site are presented in
Appendix (pc. 4ZA) . Almost all the measurements fall to the left
of the standards. The comparison of Gird Banahilk pigs with
their modern wild counterparts Is shown on	 .es 171. and 77
All the measurements seem to be smaller than those of the wild
pigs from Iraq. The coefficients of variation are between 	 2.6-
9.2	 for the tooth width measurements and 5.0-12.6	 for the
postcranials (Table 53 ). My conclusion from the sample studied









2.00 - 22.0	 21.0	 1.4
	 6.6




























2.30 - 27.0	 24.3	 1.9
	 7.8
	










































49.5 - 55.5	 52.5	 4.2	 8.0
2
	
22.5 - 34.5	 28.5	 6.5	 29.6
2
	













4	 11.3 - 1.3.5	 12.5	 1.0	 6.0
7	 12.1 - 14.5	 13.6	 0.8	 5.8
11
	
11.6 - 19.5	 16.7	 1.3	 7.7






16.6 - 19.9	 19.2	 0.5	 2.6
3	 13.1 - 11.2 13.9	 0.4	 2.5
.7	 13.6 - 17.0	 16.0	 1.1	 6.8
4
	
17.0 - 21.7	 19.5	 1.9	 9.7
1	 30.3 - 33.0	 31.7	 1.1	 3.1
I	 7.2 - 8.5	 7.9	 0.5	 6.3
6
	
10.1 - 11.0	 10.6	 0.5	 4.6
.7
	
10.0 - 11.6	 10.6	 0.7	 6.4
11
	
12.4 - 15.3	 13.5	 0.7	 5.1
11
	
12.2 - 15.7	 13.6	 0.9	 6.6
6
	
11.6 - 10.6	 16.6	 1.2	 7.2






6.0 - 6.4	 6.2	 0.1	 1.6
6	 6.0 - 6.6	 6.3	 0.2	 2.4
2
	
8.3 - 9.2	 8.9	 0.6	 6.7
.7	 9.2 - 10.0	 9.6	 0.3	 3.1
6
	
9.6 - 10.1	 10.1	 0.5	 4.9
3
	
12.1 - 12.5	 12.3	 0.2	 1.6
3
	
12.2 - 14.7	 13.0	 1.2	 9.2
4	 14.0 - 15.0	 11.6	 0.4	 2.7
























Table 53 : Metrical data from
Gird Banahilk
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7. 5. Matarrah:	 (Appendix:	 aces 14 27 14 514 )	 -
This is an Hassunan-Samarran village located on the piedmont
steppe of Iraq, not far from Kirkuk (Braidwood et. al. 1952). The
preliminary faunal analyses were carried out by Reed who says
that the collection of fauna is small but the pigs represent 25 %
of the whole fauna (Reed, 1969). Flannery and Stampfli also
suggest that the presence of a domestic form is highly likely as
the pigs are relatively frequent in number and the percentage of
juvenile animals is high too (\a.rner'y,	 Stamci,
Our measurements from the site are shown in Appendix (ps.
	
).
Except for one dp 4
 and M1
 measurements the rest of the
dimensions	 fall to the left of our standards.
	 All	 the
measurements are smaller than those of the modern wild pigs from
Iranexcept one M 1 L C
	 71 a.nc 17 ). The general impression
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DVFC	 Developed Village Farng Communities
PVIC	 Primary Village Farming Communitites
IAC	 Incipient Agricultural Comeunities
H-B C	 Hunting-Gathe r ing Couwnities
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8. Discussion
In this chapter pig remains from 39 archaeological sites are
considered, on the basis of results presented in the two previous
chapters. The main aim of this research has been to survey as
much late Pleistocene and early Holocene pig material in the Near
East as possible, in order to reconstruct a better picture of
early pig domestication in this area. Each site was first
examined individually and then the sites of the same period and
same region were combined in order to obtain a large enough
sample to be dealt with statistically. Pig remains from the same
period and region were compared with their modern counterparts
from	 the	 same region on the basis of the most	 useful
discriminating measurements. The combinations used are as follows:
ReQions coipared	 Levant (Israel+SW Syria)
BC




Zagros (Iran+lraq) and Southeastern









For the purpose of comparing pig remains from these periods with
each other as well as with the modern wild pigs, both Simpson's
"log. ratio" technique and Penrose's 'size' and shape' statistic
arid j o 1et o	 rfc.&nce, ?ararnetrtc	 test were used.
Tables ar	 çccures on	 aces
	
%L	 -tS show the results of the
comparison of these combinations with the modern wild pigs from
(I) Hunting-gathering coi.unitzes
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the same regions; i.e - pig remains from Levarit were compared
with the modern wild pigs from Israel and pig remains from
southern Taurus and Zagros region were compared with the modern
wild pigs from Turkey+Iran+Iraq. Tables on aes 161 show the
differences in pig remains from different periods of the same
region. Table 5S (.lOo gives the basic information used for the
Penrose "size" and "shape" analysis. Standard deviations of
the population from Turkey+Iran+Iraq were used for the standard
deviation unit calculations. Figure t6. (2Ofl shows the
relationships ofsize and shape.
As can be seen on
	 ?acjes	 12A	 -	 arc 2oo	 pigs
are larger than the modern wild pigs of the region during the
Incipient Agriculture stage but they do not diverge in shape.
The picture starts to change at the beginning of the Primary
Village Farming stage, after ca 7250 BC. The earliest example of
this period is represented by the site of caynii in the
southeastern Taurus mountains of Turkey. Some examples of the
most reliable measurements (tooth widths) show that some çay&nu
pig	 dimensions are slightly smaller while the postcranial
dimensions are larger than those of their modern wild
counterparts (except for pelvis LAR). Coefficients of variation
for tooth widths are 4.0 - 8.6 and for postcranials are 6.6 - 8.7
fS. 12.6	 ) .	 Two of the tooth width dimensions are
significantly smaller; one is at the <0.01 level and the other at
the <0.05 level (
	
. t2i.	 Here again, there is rio shape
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differences between the modern wild sample and çayönü (3) (
	
ZOO
arc.ZO1). The comparison of çaySni pigs with those from the
previous period also gives a similar picture; most tooth width
measurements of çayni pigs being smaller, while the postcranials
are larger	 1.%J	 - 'i, 2.O1'.
During the later stages of this period (between 7250-5750 BC)
which are represented by three sites, two being in the
Southeastern Taurus again, (Gritille and Hayaz) and one in the
Zagros (Jarmo), animals are significantly smaller than modern
wild pigs at the 0.01 level in most cases (
	
1L).	 They are
even smaller than the Cayônü pigs. Divergence in size is
considerable mainly on teeth measurements. There is a slight
divergence in shape as well (?c.ZOO , 2.O1 ).
The tables and figures indicate that pigs are even smaller
than	 both	 their modern counterparts
	 (?c. 'i8L ')	 arid the
ones from the previous period, the Developed Village Farming
stage which starts at around 5750 BC (. 15). During this
period both size and the shape differences are more pronounced.
However, the situation at the Central Anatolian Plataeu during
this period is different. Pigs from the site of Erbaba, which
represents this period and is dated to ca. 5500 BC, are larger
than	 both the modern wild pigs and the çayni pigs C
1•LI)
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The	 comparison	 of selected	 measurements of	 pig remains
from the Middle Palaeolithic and Upper Palaeolithic+Mesolithic
and ?PNA periods (Ca. 50/40000-7000 BC) of the Levant
region with those of the modern wild pigs from the same region
shows that they are significantly larger than the modern animals.
Parametric t tests show that the differences for many dimensions
are significant at the 0.01 level.	 Shape differences are
rioticable only in the postcranial measurements during the Middle
Palaeoj.ithic (S.	 7,	 L2oi').
The situation is a little different in the period of PPNB. Tooth
width measurements are either larger or are of similar size to
the modern wild pigs or smaller. The postcrania]. measurements
seem to be larger than those of the modern wild pigs, as is the
case for çaybni '1%7'. Vaoe 54.5 (? C. 1 compares the PPNB pigs
with those of the previous period. As seen in the table most of
the measurements are significantly smaller than the ones from the
previous period. They do not diverge from the wild pigs froni
Turkey+tran+Iraq in shape (s. 100, lOt').
During the next period, namely Pottery Neolithic + Chalcolithic +
Early Bronze Age, tooth widths and the postcranial dimensions get
much smaller than for the modern wild pigs and for the ones from
the previous period (at the level of <0.01). There is also some
divergence in shape as well (? c3 s. l%7 '1% 1.54, l0i').
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Under these circumstances it seems quite reasonable to suggest
that the domestication of this species started during the PVFC
period (7250-5750 BC in the Taurus+Zagros region. Perhaps it was
first initiated in the Southeastern Taurus during the early
stages of the PVFC period at the site of çaynu, sometime between
7250-6750 3C. Fure %7 ( ?j 2ol)shows the gradual size decrease with
time. As seen in the figure, some of the çayón specimens are
within	 the	 domestic size range. However it must be borne in
mind that the differences between çayöni pigs and the modern wild
pigs from Turkey+Iran+Iraq and the pigs from the previous period
(IAC), are rather minor. Geographical variation might be
responsible for the size difference between çayonU pigs and the
modern wild pigs, because the area is quite large. Some variation
was seen within the same subspecies of modern wild pig, as stated
in Chapter V (see pg 108-109). çaynü pigs seem smaller than the
pigs from the previous period (IAC) in most of the measurements.
However, the difficulty in drawing a firm conclusion is the small
size of the sample from the IAC period. Therefore, the
possibility that the first occurence of domestication was at
Caybnü must remain a tentative suggestion.
We have a clearer picture of domestication in this species from
two neighbouring sites a little later: Gritille and Hayaz at
around ca. 6250 BC. and at Jarmo (*) in the Zagros region at
around Ca. 6000 BC (Flanriery, 1983; Stampfli, 1983).
(e) Ilanner y and Sta.pfli suggest that the docestic pigs appear only at the pottery—bearing upper levels of Jar.o
which are thought to fall closet to Ca. 6000 BC (Flannery, 1961; Sta.pfli, 1993).It was not possible to cake
this sepatation for the •ateriai studied in this research, and the scall anicals cay well coce (roe the
pottery levels.
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In the Levant, the comparison of modern wild pig with those from
the PPNB period (7000-5500 BC) gives a similar picture to that of
çayn'i.	 The	 comparison	 of	 PPNB pigs with	 those	 from
the UP+Mes+Nat+PPNA shows that the PPNB ones are smaller.
However, the solid evidence for domestication in this region
comes from the Pottery Neolithic period onwards, after 5500 BC
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Zagros (lran+lraq) and Southern Taurus Mountains Southeastern Turkey)
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!Itf+	 Pri.arv iUaq. larsing Coa.uiiiis 	 Oeve!peø Viilagi
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1	 2	 3	 4	 5	 6	 7	 8	 9
P4 U	 14.42 15.14 14.71 13.14 11.85 14.85 14.57 14.14 12.00
M 1WA	 18.83 20.50 18.83 18.16 19.00 20.16 19.83 18.66 17.16
MWP	 17.85 19.14 17.42 16.42 14.71 18.42 17.42 17.14 15.85
M2WA	 19.12 21.12 19.37 17.87 16.50 20.12 19.75 19.62 17.62
23.00 24.14 22.85 20.42 18.85 24.14 23.28 22.00 20.71
MWA	 18.30 19.41
	 18.73 17.72 15.91 19.45 19.36 17.63 17.24
Distances of the modern wild pigs from archaeological ones
	
1-2	 1-3	 1-4	 1-5	 1-6	 1-7	 1-8	 1-9
Size	 -1.74	 0.00	 1.68	 6.28 -0.87 -0.06	 0.15	 4.16
Shape	 -0.17	 0.08	 0.42	 1.43 -0.10 -0.26	 0.19	 0.39
Table 55.1	 Some dental measurements expre5sed in standard deviation units and emoloyeo in the Penrose
'size and shape' comparisons distances obtained between the modern wild pig sam p le from Turkey+lran+Lraq in
relation to the samples from various archaeological periods 1.Turkey+lran+Iraq; 2. IAC; 3.PVFC (CaybnU);
4. PVFC (Gritille+Hayaz+Jarmoi; 5. DVFC; 6.PIP; 7. UP+MesNatuf+PPNA; 8.PPNB; 9. PN
Measurements	 Group
1	 2	 3	 4	 5	 6	 7	 8	 9
Humerus	 HCT 18.16 19.08 19.25 18.16 16.41 20.25 18.50 18.91 16.08
Ulna	 LPA 12.00 12.72 12.28 11.20 10.00 11.32 12.52 11.00 11.12
Tibia	 RdP 16.90 17.05 18.00 17.25 15.95 18.50 16.75 16.75 16.50
Tibia	 BId 13.00 13.40 14.00 12.50 11.90 13.95 13.00 13.05 12.20
Astragalus GL1 11.41 11.31 11.97 11.00 10.60 12.63 11.78 11.48 11.17
Astragalus	 LA 09.71 10.20 10.46	 9.64	 9.10 10.82 10.25	 9.84 09.82
Distances of the modern wild pigs from archaeological ones








-0.09	 0.14	 0.25	 -0.74	 -0.06	 0.23
	
0.48
Table 55.2 : Some 	 ostcranial measurements expressed in standard deviation units and employed in the
Penrose 'size and shape' comparisons and distances obtained between the modern wild pig sample from
Turkey+Iran+Iraa in relation to the samp les from various archaeological p eriods 1. Turkey+lran+Iraq;







	 Size an siaoe øzs;ances of various archaeoloaical aig sa.oles froc the 100cm
wild pigs from Turkevi'lran+fraq, usina cranial data. Samole fiaures are aefinea in Table 5.I
size
Fi gure 16.2 : Size and shaoe distances of various arcnaeoioaical pig saaoles froc the moaern
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Fiaure 17: Scatter aiaaram of M1WA aqainst MIWP froi p: resains fros various perioas
o Incipient Agricultural Couunities
• Pri.ary Village Far.ing Couunities (çayonii)
o Pri.ary Village Faruing Co..unities (6ritille UPPN+Hayaz+Jar.o)
A Developed Village Faraing Cou.unities




The purpose of this research has been to shed light on the
question of the origin of pig domestication, at least as regards
the Near East. To find out when and where the domestication of
this animal first occurred, whether the origin of its
domestication was a single event occurring only in one region and
spreading from there to other regions, or whether it was an event
which occurred several times in several places in the world, is
clearly an interesting matter for debate. To be able to answer
these questions, a serious of modern samples of known age
and sex needed to be examined first. Possible reasons for size
variation had also to be investigated and a suitable methodology
devised and applied to archaeological samples.
In this study, a series of new measurements on a variety
of skeletal elements, as well as ones customarily taken were
employed in the analysis. Measurements were based on as large a
total sample as possible, over a wide geographic range and
an archaeological time span considred relevant to the problem.
Firstly, 348 modern wild pig skulls from the Hakel Game Research
area in Germany and 15 postcranial skeletons of modern wild pig
from Iran were examined, in order to evaluate within - population
variation and to elucidate good criteria for comparative
purposes. Secondly, values for different measurements on large
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samples	 of 1 primitive domestic and 20 modern wild 	 pig
populations from various parts of the world were compared by
means of common standards established on Hakel and Iranian pigs,
in order to evaluate the variation between populations. Thirdly,
pig remains from 39 archaeological sites in the Near East were
considered, in relation to the results on the modern wild
samples. Each site was first examined individually and then the
sites of the same period and same region were combined in order
to obtain a large enough sample to be dealt with
statistically. Pig remains from the same period and region were
compared with their modern counterparts from the same region on
the basis of the most useful discriminating measurements.
Metrical studies based on large modern wild pig samples from
Hakel in Germany and Iran, show that some measurements are more
variable than others. As stated by Payne and Bull (1988), in
order to separate larger wild from smaller domestic animals or to
investigate size changes between different periods, suitable
measurements should ideally have low sexual dimorphism, low age-
related changes and low individual variability. Among the
dimensions considered in this current research, tooth width
measurements appear to be the most reliable. The investigation
has shown that the most commonly used tooth length measurements
are modified by attrition and thus change with age. They get
smaller as the animals get older. Postcranial measurements, with
a few exceptions, are generally less useful because; a) there is
larger individual variability, 	 b) there is greater sexual
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dimorphisim	 and C) age-related variation is a problem as
indicated by Payne and Bull (1988).
The examination of modern populations from various parts of the
world shows that there is a range of variation in size between
the samples of Sus scrofa. A number of the samples studied here
were combined together on the basis of their size and shape
similarity and ten groups were finally obtained. Values for some
of the more reliable discriminant measurements (see pg. 69-70) of
these ten groups were compared by means of common standards,
based on measurements of the group from Turkey+Iran+Irag.
One of these ten groups is Sus scrofa domesticus, a primitive
domestic population from Ziguinchor in west Africa. This group is
the smallest of all the samples studied here. Six subspecies of
the remaining eight wild modern pig populations are smaller than
our control group of Sus scrofa lib ycus from Turkey+Iran+Irag.
These are Sus scrofa al g ira from Tunisia; Sus scrofa meridjonalis
from Italy and Spain; Sus scrofa scrofa from Austria, Germany,
Netherlands and France; Sus scrofa cristatus from India;
scrofa moup inensis from China and Sus scrofa vittatus from
Sumatra. Only one subspecies examined here is larger than
scrofa	 libycus,	 that is Sus scrofa atti].a from 	 Poland,
Czechoslovakia, Hungary and Romania. Sus scrofa sibiricus from
West Siberia does not seem to be much different from the Middle
Eastern counterparts (s. 	 S, 1).
The classification of pigs used in this study is adopted from
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Groves (1981). However, a few points need to be explained here.
According to Groves, Iraqi pigs belong to the subspecies of JL
scrofa attila but our analyses show that they are very much the
same in size as the animals from Iran and Turkey,. 	 scrofa
libycus ( . 105.). The second point is that the modern wild
pigs from Poland and Czechoslovakia are classified by Groves as
members of the subspecies of Sus scrofa scrofa but this study
shows that they are much larger than both Sus scrofa scrofa and
Sus scrofa libycus. Therefore, they were grouped together with
the samples from Hungary and Romania which are considered to
/
belong	 to the subspecies of Sus scrofa attila by Groves
(1981),' (see	 105, 120). The final point is that there
might be some differences within the same subspecies living in
different environmental conditions. 	 For example Sus scrofa
libycus from Israel is smaller than its cousins living in
Turkey+rran+Iraq	 (\D5. 1.G).	 The southern version of Sus scrofa
scrofa (ones from France) is smaller, while the northeastern
version (ones from Austria) is larger (see
	 2, 104,
105).	 It seems that the populations of the same subspecies
living in warmer regions are smaller than the ones living in
colder regions.
Pig samples from several archaeological sites of different
periods and regions were examined. Measurements which have low
age- and sex-related variation and low individual variability
were compared with both modern wild pig samples and pig remains
from different archaeological periods from the same region.
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Comparisons enabled the following conclusions to be drawn:
Zagros and Southeastern Taurus Mountains
10000 - 7250 BC
Period of Hunting-gathering and Incipient Agriculture:
In the Zagros region incipient village assemblages are first seen
at Karim Shahir in the Chemchemal Valley, Iraq (Braidwood and
Howe 1960; Howe, 1983); Zawi Chemi Shanidar in the Shariidar
Valley, Iraq (Solecki, 1964; 1981), at M'lefaat on the piedmont
near Mosul (Howe, 1983), at Asiab in the Kermanzhah Valley, Iran
(Braidwood 1 Nowe,et.aL. 1960; Braidwood, Howe and Reed, 1961; Howe,
1983). Both this study and the published results of some sites
which represent this period, such as Asiab (Bkdnyi, 1977;
Flannery, 1983), and Zawi Chemi Shanidar (Perkins, 1964), show no
evidence of pig domestication in the region during this period.
7250-5750 BC
Primary Village Farming Period
The picture starts to change at the beginning of the Primary
Village Farming stage. According to the results of this
investigation, it seems that the domesticated pig made its first
appearance during this period, sometime between 7250-6250 BC in
the Southeastern Taurus and Zagros region.It is possible that it
might have been first initiated during the early stages of this
period in the Southeastern Taurus region at the site of cayonu
sometime around 7250-6750 BC. There are some indications that
small animals existed in the çayonu population ( ee
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- 13 and
	 1 - zoz )
	
The reason for this
change could not be age- or sex-related as the dimensions used
for this comparison are not affected by age or sex. The
differences can not be explained as a result of a climatic
change, because palaeoenvironmental studies suggest that with the
disappearance of the last Wurmian ice sheets, world climatic and
environmental zones began to approach those of recent times
(Wright, Andrews and van Zeist, 1967).
Geographical variation and the small size of the sample from the
previous IAC period might be responsible for the differences
between the çaynU pigs, modern wild pigs and the pigs from the
previous period. But slightly higher coefficients of variation
and the occurrence of some small-sized animals within the Cayonu
population itself might well be indicating some kind of human
influence. However, this must remain a tentative suggestion until
further studies at the site are completed.
We have far less evidence for really early village farming
communities on the Anatolian and Iranian plateaus:
- In Anatolia, the site of Suberde provides no evidence
of domestication (Bordaz, 1973). We know far too little of
basal Hacilar and çatal Hoyük. Aikli, another protoneolithic
site in Anatolia, has recently started to be excavated by
the	 Department of Prehistory,
	 University of Istanbul.
Buitenhuis,	 who has undertaken the faurial analyses, says
that pig remains are very rare at the site and that there is
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no	 sign of	 domestication (personal communication with
Buitenhuis, May 1990).
In Iran, Gani Dareh in the Gamas Ab Valley - probably the
earliest available example for this period (see pg. 155) -
does not produce any evidence for domestication and neither
does Tepe Guran in the Hulaila Valley (Mortensen, 1964).
Flannery says that quite a few pig remains represent wild
animals (Flannery, 1983). Pig remains from the site of Sarab
In the Kermanshah Valley are also very scanty and do not
provide any conclusive evidence for domestication. When we
move south towards the Deh Luran Plain on the steppe land
below the Zagros we have the site of All Kosh. Both this
present work and the previous studies do not show any
evidence for pig domestication at this site either (Flannery,
1983).
The solid evidence for the domestication of this animal comes
from the two other slightly later sites in the Southern Taurus,
Gritille	 and	 Hayaz, ca.6250 BC (see
	 aes 14 -186 .i-
13 200 and 201 ) .. The earliest evidence for domestic pigs in
the Zagros is from the site of Jarmo in the Chemchemal Valley,
Iraq at about ca.6000 BC. These conclusions are compatible with
those of the authors who have previously studied the faunal
remains of these sites (Stein, 1986, 1987; Buitenhuis, 1985;
Flannery, 1983; Stampfli, 1983).
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5750-2000 BC
Developed Village Farming Period
Pigs from most of the sites which represent this period are
domestic. Relevant sites are Kumartepe, Grik-i Haciyan (Mcardle,
1969) in the Southeastern Taurus; Gird Banahilk in the mountains
of Iraqi Kurdistan, Matarrah, Choga Mami on the steppeland at the
base of the Zagros in Iraq (Oates, 1969); Siahbid and Dehshavar
in Kermanshah Valley, Iran, Tepe Sabz in the Deh Luran Plain, and
Hajji Firuz in the Solduz Valley, Iran. Another site which
represents this period is Erbaba in the Central Anatolian
Plateau, although pig remains from this site (dated to ca. 5500
BC) do not appear to represent domestic animals.
The Levant and the S yrian Steppes:
When we move down to the Levant region, we generally meet a
situation indicative of a scarcity of pig remains. Given the
relatively inhospitable environment for pigs in this region, this
is not surprising. However, having said this, we should not
forget that it is an area with a mosaic of different habitats and
the occurrence of pigs has varied greatly from one locality to
another.
During the PPNB period of the Levant (ca.7000-5500 BC), the
situation seems to be very similar to that of cayönii. In general,
pigs from the PPNB seem to be smaller than the ones from the
previous period. However, climatic factors might have influenced
body size here as most of the material from the previous period
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comes from the Upper Palaeolithic. In the long and complex
sequence of Israel, solid evidence for domestic pigs come from
the begining of the PM period (ca.5500 BC) onwards, but there is
little of it. Due to the nature of the environmental conditions
pig keeping never became an important part of the subsistence
pattern in this region. Moving north to Lebanon we encounter the
site of Labweh in the Beka'a Valley during Ca. 6000-5750 BC
According to Bokonyi domestic pigs are present at this site,
representing about 7% of the fauna (BkDnyi, 1978). Further north
we have the Amuq Plain in southeastern Anatolia, where the
domestication was under way shortly after 6000 BC. The relatively
late appearance of domestic pigs in Israel might be explained as
due to the influence of earlier centers of pig domestication,
such as in the Beka'a Valley (Labweh) and on
	
the plain	 of
Antioch (Amug). When we move towards northeastern Syria we have
the site of Umm Quesir (ca. 4800 BC). Dimensions of the pig
remains from the site show that the animals were domestic.
Domestic pigs are reported in Southeastern Europe almost 	 as
early as they are in the Near East. Pig remains from the
Prepottery	 Neolithic	 site of Argissa Magula in Thessaly,
Greece (7/6th millenium BC) have been identified as
domestic on the basis of their small size (Boessneck, 1962).
Again the pigs from the Neolithic site of Nea Nikomedeia in
Macedonia, Greece (6250 BC) are reported to be domestic
(Rodden, 1962). Here, the size of the M3 and the abundance of the
juveniles in the sample have been used as evidence for domestication.
211
Davis reports that the pigs from the two Cypriot Prepottery
Neolithic sites (6000-5000 BC) of Cape Andreas Kastros and
Khirokitia, are smaller than modern, early Holocene or late
Pleistocene wild pigs from the Near East. He suggests that this
size difference, together with the presence of pigs on the
island, argue for the domestic status of the pig in the
Mediterranean in the 6th millennium BC (Davis, 1984; 1989).
However, he points out that the teeth measurements are smaller
than teeth from the 7th millennium BC sites, but larger than the
teeth from the 5th and 4th millennia BC sites. Therefore he
thinks that the Cypriot Neolithic pig was probably derived from a
relatively large "primitive" breed of Near Eastern pig which
subsequently underwent further reduction in size on the mainland.
According to Chow Ben Shun, available archaeological evidence has
shown that the pig was one of the first animals to be
domesticated in prehistoric China (Chow Ben Shun, 1984). On the
basis of ageing analyses, the early Neolithic site of Zhen-Pi
Yan in South China is accepted as giving the first evidence of
the domestication of this animal in the 7th millenium BC (Li
Youheng, 1981). Domestic pigs in North China are dated to a
little later date than in South China. Chow Ben Shun says that
the earliest Neolithic culture so far discovered in North China
is "Cishan-Pei-li-kang" culture of which the dates are about
5900-5400 BC and that the remains of domestic pigs have been
recovered from the sites which represent this culture. However,
he does not give solid evidence for its domestication. He mainly
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uses the pottery sculpture in the shape of a pig's head
unearthed from Pei-li-kang as a proof of existence of domestic
pigs (Chow Ben Shun, 1984). It would be useful to examine in
detail large samples from archaeological sites in China in order
to provide answers to the questions regarding the ancestory of
the domestic pig in China.
In the light of this variety of evidence, it would be a mistake
to see the origin of pig domestication as a single event
occurring in one area and spreading from there to other regions;
as they appear to be domestic in different parts of the Old World
during more or less the same period. Rather, as some authors have
stated (Bkônyi, 1974; Flannery, 1983), there appears to have
been several areas in which there was independent early pig
domestication. However, the knowledge of techniques of
domestication and in some cases the introduction of actual
animals must have played a part in the spread of pigs in the same
area to neighbouring regions in later periods. Southeast Europe,
the Southeastern Taurus and Zagros Mountains and perhaps
Southeastern Asia were probably the three earliest centers of pig
domestication, each indigenous sub-species providing independent
lines of domestication from the 7th millenium BC.
Finally, the results of this current research draws special
attention to the Southeastern Taurus center, as it provides the
earliest evidence for domestication. This could have been
initiated in the locality which encompasses the Cay'onii people
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Table captions and notes
Table 1.1-10 : Tooth eruption and wear in wild pig samples from
Hake 1.
Top lines represents upper teeth, bottom lines
lower teeth.
Abbreviations: M= male; F= female
Table 2.1-7 : Individual cranial measurements of wild pig
samples from Hakel. Measurements are given
to the nearest tenth of a milimeter.
Table 3
	 : Epiphysial fusion in the wild pig sample from
Iran.
Table 4	 : Individual postcranial measurements of the wild
pig sample from Iran.
Table 5-26	 : Tooth eruption, wear, epiphysial fusion data,
and individual measurements of modern pig
samples from Ziguinchor (Table 5.1-2)); Tunisia
(Table 6); Spain (Table 7); Italy (Table 8.1-2);
France (Table 9); Netherlands (Table 10.1-2);
Germany (Table 11.1-3); Schleswig Holstein (Table
12.1-7); Darss (Table 13.1-6); Austria (Table 14);
Hungary	 (Table	 15);	 Poland	 (Table	 16);
Czechoslovakia (Table 17); Romania (Table 18);
Turkey (Table 19.1-4); Israel (Table 20.1-7); Iraq
(Table 21); Iran (Table 22); India (Table 23);
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West Siberia (Table 24); China (Table 25.1-2);
Sumatra (Table 26.1-5)
Abbreviations: F female; M= male; ?= sex unknown
Sp.Nr.= Specimen numbers which
were originally on bones
Table 27-46	 : Individual measurements of pig samples from
following archaeological sites: Erbaba/Suberde
(Table 27.1-5); Cayonu (Table 28.1-15); Gritille
(Table 29.1-2); Hayaz Hoyuk (Table 30.1-5);
Kumartepe (Table 31); Amouq (Table 32) Ksar'Akil
(Table 33.1-11); Kebara (Table 34.1-2); Hatula
(Table 35); Hayonim (Table 36); Netiv Hagdud
(Table 37); Em Gev (Table 38); Salabiyah (Table
39); Nahal Oren (Table 40); Yiftah el (Table
41); Jericho (Table 42.1-2); Abou Gosh (Table
43); Beisamoun (Table 44.1-7); Munhata (Table
45.1-2); Sefunim (Table 46); Neve Yam (Table
47); Tell Dan (Table 48); Nahal Betzetz (Table
49.1-2); Tell Tao (Table 50.1-2); Am Ghazal
(Table 51); Mureybet (Table 52); Ramad (Table
53.1-2); Tell Aswad (Table 54); Umm Qesir (Table
55.1-2); Tepe Asiab (Table 56); Sarab (Table
57); Siahbid (Table 58); Dehshavar (Table 59);
Ganj Dareh (Table 60.1-2); Au Kosh (Table 61);
Tepe Sabz (Table 62); Haiii Firuz (Table 63);
Palegawra (Table 64); Karim Shahir (Table 65);
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M'lefaat (Table 66); Jarmo (Table 67.1-2); GIrd
Banahilk (Table 68) and Matarrah (Table 69)
Abbreviations:
- Sp. Nr./Exc. Unit= the original identifying
numbers or letters which are originally on the
specimens
- Period/Phase= Periods and phases were specified
only when they are known for multi-period sites
- Mous-Mousterian; MP-Middle Paleolithic;
Aurign=Aurignacian; UP=Upper Paleolithic;
Keb=Kebaran; G.Keb.A2=Geometric Kebaran A2;
Mes=Mesolithic; Nat= Natuf; PrN=Proto
neolithic; PPN=Prepottery neolithic;
PPNA=Prepottery neolithic A; PPNB=Prepottery
neolithic B; UPPN=Upper PPN=; LPPN=Lower PPN;
EN=Eneolithic; Has=Hassuna; Sam=Sanunara;
Hal=Halaf; TJb=Ubaid; Chalc=Chalcollthic;
EBA=Early Bronze Age; MBA=Mlddle Bronze Age;
Ur=Uruk; E.Dyn=Early Dynastic; Medieval;
Byz=Byzantine
Figure captions and notes
Figure 1.1-7
	 : Log ratio diagrams Illustrating the variation in
measurements in the wild pig samples from Hakel
and Iran, with standards based on the same
samples
237
Figure 2-20	 : Log ratio diagrams illustrating the variation
in pig measurements from Ziguinchor (Figure 2);
Tunisia (Figure 3); Spain (Figure 4); Italy
(Figure 5); France (Figure 6); Netherlands
(Figure	 7.1-2);	 Germany	 (Figure	 8.1-2);
Schleswig	 Holstein (Figure	 9.1-4);	 Darss
(Figure 10. 1-3);	 Austria (Figure 11);
Poland+Hungary+Czechoslovakia+Romania (Figure
12); Turkey (Figure 13.1-2); Israel (Figure
14.1-4); Iraq (Figure 15.1-2) Iran (Figure 16);
India (Figure 17); West Siberia (Figure 18);
China (Figure 19) and Sumatra (Figure 20.1-3).
- Standards based on the Hakel sample for
cranial dimensions and on the Iran sample for
the postcranial measurements
Figure 21-46	 : Log ratio diagrams of pig measurements from
the following archaeological sites using the
standards based on the Hakel sample for cranial
measurements and Iran sample for postcranial
measurements: Erbaba/Suberde (Figure2l); çay6nii
(Figure 22.1-2); Gritille (Figure 23); Hayaz
Hoyuk (Figure 24); Kumartepe+Arnouq (Figure 25);
Ksar'Akil (Figure 26); Kebara+Ein Gev (Figure
27); Jericho (Figure 28); Abou Gosh (Figure 29);
Beisamoun (Figure 30); Munhata (Figure 31); Neve
Yam+Nahal Betzetz (Figure 32); Tell Tao (Figure
33); Am
	 Ghazal (Figure 34); Mureybet (Figure
35); Ramad (Figure 36); Tell Aswad (Figure 37);
Umin Qesir (Figure 38); Tepe Asiab and Sarab
(Figure 39); Siahbid and Dehshavar (Figure 40);
Gani Dareh (Figure 41); Au Kosh + Tepe Sabz
(Figure	 42);	 Haiji	 Firuz	 (Figure	 43);
Palegawra + Karim Shahir + M'lefaat (Figure 44);
Jarmo	 (Figure 45);	 Gird	 Banahilk+Matarrah
(Figure 46)
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